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(57) Abstract: Compounds represented by the general formula (1) or (100) have excellent inhibitory activities against cell adhesion 
and cell infiltration and are useful as therapeutic or preventive agents for various inflammatory and autoimmune diseases caused 
by the adhesion and infiltration of white blood cells, for example, inflammatory diseases of intestine (particularly ulcerative colitis 
or Crohn* s disease), irritable bowel syndrome, rheumatic arthritis, psoriasis, multiple sclerosis, asthma, and atopic dermatitis: (1) 
(100) wherein R 10 is optionally substituted cycloalkyl or the like; R 20 , R 21 , R 22 and R 23 are each hydrogen, alkyl, alkoxy, or the like; 
R 30 , R 31 and R 32 are each hydrogen, alkyl, oxo, or the like; and R 40 is optionally substituted alkyl or the like. 
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f^/KD i5^C7-C l 0 iXfi^i7;^/^lrf (f 5 r i ^ t ^ N » 
yatVK ix^iny^/W ixyn^V^VK v^n^^WK B'V^vl'ifc. 
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_h|BR4 0<£> TT1BF lffi ^bil^$*^6-gmS^^b-CV^T^><tV^C 2-7 

t/i^-a^j <d rc2-7 7/^;Hj "S^Sr 1-21$^-^ 

X h <fc V>«*»[ 2 ~ 7 {@<DE#M£* fc(i^^^T^'7-=^S^E* U Mx.ti 
jai-T^/K 1— r/n-^^K 2 — "7°n^=-/K 1 — 2 — y^^K 3 

-7*7^ 2-^^/1^-1-^0^^^ 2 —fT-su— 2 -^a^^/K 1 — ^ 

^ifSri^, 0ii&UiC 2- 5 9. #^031^^2-^0^^ 

_LfBR4 0<D TTIBF 1 »^SllR£;ft5e*«£:^ LT^T J^C 2-7 
T/l^^/l-Sj (D rC2-77/^^Sj til. Hfi7j£-a-&l~2<!iI-g-Ay-W 

t h x^JfcmWn 2 ~ 7jiii(Z)ii:^*rtfi^^oT/i-=3r-/^S^S* U 0iJx.fc£ 

N rc^^/K l-/ok-/K 2-7 P t2fc°^/K 1 — ~?*f-~fls*s 3 
i-^^^^/K l-^^rv^/K 1, 6 -^^Ihi/iM — /i^fcfi 

±|BR4 0© TTISG l»^biltR$^§gmS^^^bTV^-Ct>j:V^C 2-7 

r^ey (c 1 - e.T/i^/v-) 7-;ySj vtc^^^mx-h^ r. £ 
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„ /vr 5 y #/i^~/k y^^^/ur $ y ^tf—zK 2 -y a* 

7 % y ^^>f/^T 5 y #/M5=-/K 1 -^^^o \?JV7 ^ / 2> 

Astf-As* ^^7 5 y -f y^^v^T 5; y tf^tfwK 4 - y ^ 

,w<yf-/l,7 ^ y #7UtS~/K 3 -y ?'JV^IS?-A'7 5 y 2 - y ^ 

^yw^^M^/K l— 3, 3— v*y 

f^WU*^=^ 2, 2-i^y^^^/^T^y^/^^/K 1, 1 

-5?^ 5 / 1, 2-^f^W5/*/^K 

jtfBR4o© r4-8i^rni*/^^lj Btrazli© r4-8M-^^ 
±|BR4 0O rc2-77;^^r^/^^iJ t ttft, #Jx.fc£. su^io 
_bf3R4 0<D rci-67;^;^^*^Hj £f*. fui&<£> rci — 6T/i" 
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/K 3, Z—*?*?'A'"f s ?-JV*As1£=- 2, 2— ^^^7P^^^^*=-7K 1 
, \—*?}^-fr-f?~A'*fl*fc~fl'* l, 2-i?;*^u:/^/w*/wfr~/K l» 3 — 
^^f^yf^^^*-^ 2, 3 — i?*3'A''7?-A'XA'ib=- /K 

[0016] 

10 ±1BA13¥<D rci-67^=^Sj £ LTte, 0«;tHU tfrifcwfctf^rai© 

fc^Sr^fS 051^fiC l-40t)OT*fc^ <Rp^S^f±V h^r^ 

_h|BA 1 SfcRtfTSBA 2M<D rci-6 Tjv^-}V^\ t UXfis ii^ i!f)3&<D 

t> <£> ^ t> <d &mif% rt^-e# N 0ii^ttc 1- 4 *k mz-ttf-m 

±IBA 1 PRtTFfBA 2 SI CO rci-6/NP TVl^A'afci £ fi N B&ifc<£> IVn n >7* 

^m^j ^ i u 6 m%£& b/cHuiE^ rci-6 T/t^/^j n £ £r^Bfc 

U 08*.ff* *?vK n-/ntVK -f y^ntVK n-^/K V7*f~ 

;V y s-^/K t-^/K x^^/K -f^f^ 2-^^/^^/K 
20 -O^K 1 -xf /I'/o t°/K ^=3rf/K y^^r^K 4-^f/W<yf;K 

3 — ,?* ^-/W^l^vK l-^f;t/^yf;K 3, 3— 

A^f-fV^ 2, 2 -v^^vl^^vK 1, 1 -v^^KT^/K 1, 2-v 5 ^^/^ 
^fvK 1, S-v^^vKT^/K 2, 1 -^/KT^Vl'J; 

fete 2 -^fvl^^vl^^J; 5 fctt^Xfi^i^T/l'^/l'Kfc:? 5>**fcf44([ 
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1 OJIV* PT/l^W&^fcteei&^tLS 5- 1 Ol^^o7^=/Hi-i 
^7^oT^t°n^^c^m-^^PS5) i b-Cli, ^Rfl 1, 2-^l^ N 

zziktfx^, £fill'tel, 2-^1/^ T h^t^^^^tcfe^^? t^u^ 

3£""C<fo •So 

[0 0 17] 

lfZ>~k&X%, \z tt 7 >y St * fc fiJfc* M^T? 5 „ 

_h|BBlSfO rC2-77;^^r^/^^Sj i LTtt, Mx.^ m&<D 

[0 0 18] 

_L1EC lS¥*3J:t)«TlBC 2SfO rci-6 T/Mvi-gJ <t LTIi, #!J;U;£, bu5E 

miat^^-^mx^^o 

_tiac ii¥*sJ;trFlBC 2|fco rc i - 6 t/^=^^Sj t fcii, 0iJ*:k£> Su 
5/R<7^<7}£!^#©t>o£^f %z.btfx%^ ^fill-tec l-40t)©t'fci3, 

[0 0 19] 

JilSD l^Jtt^TIBD2l¥cO r/Na^yjg-?j t LTte. 0»J;tHf. SuiE^ ^ 
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_h|BD l«M8j:TrFfBD 2m<0 rci-67;i/3^>Sj t bTtes wi 

_hfBDllt£> rci-67;^ftlj Sux6<7) rci-67;^/vS 

^S^-ASf"*^ ^y^Vf/Wft, 2-^.^^^ 
^ 4 _^^vw<^vi^M% 3-^^vw^fvi^K 2-^^-/^^/^^- 
)V*f-Or^ l, l-i^^/K/^v^^ l, 2-v?^^^/^^ l, 3-v> 

_hlBD lp© rci-6 T/^^/^^/^^— /^Sj ^ LTte, 0»J;tr£ % mfx&ofe 

_hfBDl?¥<£> rc 1 — 6 TA'*rA'*fl'~74 =■ A^&i t UTfi. BuizBO l"C 1 — 
^ =/K ^^-7V^JW7 =■ /K 7^ VA'*A'7 -Y — /K "f ^^ 7 ° n -f 

W =^K 2 - 7< f/UT'f^^/1'7 -f =/K ^t^i'f^/i'^ — /K 1 ~^J^ 

^^/v^v^/w*/^^ =/K 3 - ^f ^iyf-^^^ 2 — ^^vw^v 
^/wwi^M—zK l — ^ f-;^yf-^^^7 -y 3, 3 -i^^^^w* 
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,vy 4 2 , 2 — ^•A^'f'f-A^^A^'P <i = /K 1 , 1 — ^ ^-As-f^As^fr 

7 4~>V^ 1, 2 — v*y — /K 1, 3-v^y ^-tVf^-A/^A^-7 

4 2 , 3 —*?*?'A*-f s f'A'*A''7 -f — A\ 1 —=.*f-A*-f t 3-A'*A'y 4 =->^% 

10 JhfBDl^O (Cl-67;^) 7?ySj t ttfl, 0IJ*.fif. fltTaZliCO 

_hlEDll¥<D r C 2 - 7 T^^^^s/WT 5 / SJ £f±s ltuxii<£> TC2- 
15 tW^/, if/^/^^7^y> n-7ntV^;^-/W7 5/ ^ ^V7" 
5 y N s -7'f;V*^*'-^7 5: y N t -^^-juX/UtF^sUT $ y . -^■f'f-Wi' 

t$^;vt 5 y s >f y^.i/j-j^tu^—A'T 5: y % 2 -y f/i/7f;v*/^=^7 ^ 

y v *si-'<>"?-si'2rA'tf~ JVT % y N 1 -ai^/^a fcV^^^^^/V-T ^ y s -^^r 

20 v'/i^^/u^^/uT ^ y . y^^v^^/M^^r 5 y % 4 -y f/KywA' 
awi^r 5 y , 3 - y f-jv^^/v*) as-jR—jvt 5: y . 2 — y ^-/w^^vi^/mi? 
=^T^y % 1 — y f/w^yf/^/v^^T^^N 3, 3 — ^yy^/^^/^/w 
4?=./ut 5: y , 2, 2 - j?^ f ^M/n^-zi'T $ y ^ 1, \- 9 J*?-fl'-f<f' 

;V^=.;\^T ^ J ^ 1, 2 -i?y 5: / > 1, 3-^y^ 

25 ;v7f/^;v^?/V7^ ys 2, 3 - i?^ f ;u^f^*/i/*=^7 5 y % 1 

/l'7f;V*/l'^=/V7^ y Sfcfct 2 —=Jf-ATf^A'1tA'i&~AS7 ^!©<t 5 J& 
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5 -st PT/l/^/l'Sj © r3 — 8l^^P7/V^Hj *5 it^TIBD 2£¥<D T3 — 

10 _h|BDlP© rc2-7 7^^^f^/l'toHj i: ttfi, 09*.fi N mrt&© 

© £ PIES© (O^kmf SliWi #5Sfc: f± ^ h =¥ 7c h 

JhlSD l If jo «t t^TIBD 2I¥© U-SM^^^SJ i: ttii, MX.t£* mt& 

15 T b7t Kn 7 7 ytltfe 9 x ^I^K-ItT 1 b 7 1 KDt'7^-4-^f;Hf 

_LfBDli¥© r5-10l^fn7!J-^ilJ t LTii. 0il*.fi N iifi5&©t> 

v^k t° y ^ 5^=/^*/tw:fcr y ^~/i^-e&> »? > te:? y /k 

20 * fc« tf y s^arc*? s. 

_h|BD im<D r6-10l7!J -A*3Ej t 6-10 <D^&m&<D 

25 i — f7^*fcf4 2— 7-^^/^ST^i9, # tli7x ^/l^ST* fc 5 a 

_h|BD 1 Bf*5<tT>*TfBD 2^(73 l"C 2 - 7 TV^^^-^Sj £«U #J;tfc£ 

22 



WO 2005/063705 



PCT/JP2004/019795 



±ibdis¥© r6-ioi7y-^i*^=/^j ttt\ m&<D re-io 
try- jum&s ^-a-ufc*/^=^s-cfcs^i:^*u mz.tt. ^<^y 

_LlBDiiB¥<£> r^n^igT-^K^^-r^-c^ iv^y (ci-67;^ 
) 7 <D r*/ (C1-67/W) r^y^7/^=/^Sj *5 

itTFfBD 2m<D (C1-67W) 7^*^**=/Hj t bTf^ mi 

Jfcwfeo^^otoSr^f 5i i ^1? t , ^lirf^il W C 2- 5©t 

tT/UT 5: y #sU7$~/U-£ fcfi-f yy'n tVl^T 5 y ^7/^^/^St?fo5 0 

±iaDiS¥<D r^y (3-8S^o7/v^) t s; y ^a-^-A'Sj tit 

f± % Mill ^n/n \f?VT 5: y jfr/i'tf^K a -f=5~;VT % y jfc/i^^/K 

p^yf;l/7 5: y jfc/t'Ji^/K o^^7 5: y ^7/W#^/K v-^ 
^•/l^T 5 y •frjVlsi—jvtLtz.^s? xi0r>7=f-;vT 5 y # /^—/uSS: ZLbtf 
0il^(iv / ^ n^a fcWT 5: y n ^f^7 5 y &A*tf=-A' 

_L|2D1S¥<£> ^/ (0 2-77/^^^7^) 7?;*^= /^Sj £ 

Ltfis rc2-77^3^y7;i'^lj ^^LTcT^ y -fr/istf— /i^-ofca 
r££r#*u ^£tf> rc2-77^3^y7;^Sj fcf± % C 2 - 7 <£>^HT\ 
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5 zfxi^xy^jVT^ y#/u#~/u£&^£rW£r k&X*Z,&mzt±* b*iy 

JLIBD 1 m& £t>*T!£D 2m<D \i? (C 1 - 6 TVl"^) 75/ #/V3l?~/VKj 
£f£> mf^O l"v> (Cl-67^) 75/J b7c^7/^=/^T?fc5 ^ 

£ SrSBfeu v>/ ^ y / ^/u^/ur 5 y *A'7$=.A' 

t 5 y ^yv#^/K tr/vr 5: y i?4 y?* tr^r 5 y 

A\ ^7f^7 5 y ^A'zjwK s?«f yzfj-;\sT 5 y v 5 ( s —^=J-jv 

> 7$/*M^K ^ (t-y^vW 7^*/^=/k y^vwo-^/ur 5 y 

^7/i/#n/K t?-<y^7 5 y >&/wl^/K y^^jvr 5 y #/i^=/K 
15 (2-y^y^^O 7^*/^-/K (^^-^>-^^) 75y*/v#-/K 

( i — ^^/u^a tryu) r ^ y ^/uaff^/K s?— ^tv^t 5: y uasR—a*^ y ^ 
y^.^i//i/T 5: y #yU2j?=/K y^^v-^T 5 y ^^/J?— /k (4 - y 
^vw<>^aO 7$/*;^=/K ( 3 - y fMW) 7?y*/^=;K 
v> ( 2 - y ^•/wo'^U') t ^ y #/i^=/k v> ( i - /• j-a^i/J-M 75;* 

20 A^jtf^/K v 5 (3, 3-v ? y^K7W') 75y*M=/K v 5 (2, 2-v*/^ 

flstt-fl'} 7 5;^/^K v 5 (l, l-v^y^^/u) 7 5/*;v^/K 

v 5 (i, 2 ---yy ^vKy^vi/) 7^;*^/k (i, 3-^y^^/^) 

75y^^#=/K (2, 3-^y^^/^) 7^y*;^-;K v 5 (i 
f-jVf^-tV) 75/ #/t^— /I'SsfcttS? ( 2 -^f-j^^-M 75/ * yv^=/HE 
25 fcil^^^fef^fcW&WS r t ^T^, 0ji^tt^y f^7 5/*/V 

y fA'xf^r 5 y ^/wtf—^fctet^^/i'T 5 y ^^^/L'ST-fe t> 
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_L12Dll¥<Z> r^y (5-iol^fo7!)^p) /^a-^-a-Sj t 

iol^fo7!)^ij x-e«i&£*L7c£5:^efcU to r 5 - i ol^jp 
rv—^m ^ txtt, Mx.tf. trys^au ^-^a^atx ^^aL trn — 

-r yf7/-/^s ? /mu h y 7/-^i, x b ? y—^m, y— 
Am. y^^^m, ^7^7^!, ^-^i^-^Ty-/^ t o yy^at t°y 

y-/HK> y ^ai. -f y*; v >-m. *yys y ^at s ^x*y yf, ^-9- 
v^m. -r-y^v i?>m, y^v^m. yvym, 7ry^ f^7?v 

s 5 *v t° y v>:/St N t-PPt-y ^yi, t'nnt°n t° y k t° y s: v 5 

yW, ^vyy^ yay>m N ^nvy|, ^fy^ovyi, >fyKU^ >f 

ysovv ism^x-hv. (5-101^707!)-/^) t^/# 

_h|5D IP© rci-6 TA^r^S"^^^"^-^.^^ - 8l^rnf 
jj/ls7$=./U&] CO r4 - 8S^TPf*/^= /USJ *3.fcirFfBD 2^© T4- 

flFigfctttfn y v?v— 1 — f /K&/i/3#=/K Tif^^- 1 — f j\si$—jv^ 

tv$}^- 1 — r/v^/u^^/K tr^y 1 — -oi^/m?— /i^fcte-^i^y 

% t°^<y v 5 ^— 1 — ^/u#/i^=^*fcte^/wfr y ^- 4 — f;i'*/i'^=;HT*fc 

'So 
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TIED 2m<D r5l^Tn7y-/WSlj <tH HtT^cTD T5- 1 Ol-fP7!i 

yy/K trnp/K ^-y-y y /k y^-y-yy /k f7 , /ji^ tr^r/y 
5 /k ^y^ryy/K -ys^vu/k hyryy/K t^yy/K yyif-/K 

[0 0 2 0] 

_LfBEl3¥tf> rci-67/V3^£j i: LTfi, M%.t£* ffii£<£> t><£> t mm 

JblBElif^ rci-67/^/Hj i: LTtt, ix.il IrMSS© 
[00 2 1] 

if&^k&X'Z, &m f± y y * * f iUBfcJDFP fc 5 o 

20 _hlBFll¥C> rci-67^=^yij t ttll 0iJx.H wi^cDhV tmWL 

<Dh<D&m? 5 ^jfitCttC 1 -4 #^?jg^«y f>=3f 

10 0 2 2] 

25 4r#-c# N #^il^fi-yy ia^dp-i//u**:«:^ o^o t° 
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[0 0 2 3] 

t 

5 JbiBHlf¥© rci-67/^Sj i Wttf, bu3£ © t>© £ li^O 

_L1BH1S¥© rc2-77^=>^^7/^Ij i: LTf4^ MiE©** 

10 _b|BHll¥© T^ey (Cl-6 7/v^) 7 5/ *;^=^Sj i: fC(4, iff 

3z£© to £ IrHH© &f£-£ *s*t?# % j&&Kt&* "Tjvt 5 y *^tJ?^^St? 

_b|BH 1 (C 1 - 6 T^^/U) 757 i: UT(4 % ltfrifc 

15 tev^^UT 5 / *;pjJ?-/i/Stf*) 0 > #^0jg^fi^^ "FAST % J 

20 J-IBHIS^O rC2-7i/7/7/^lJ £ fi, / Stf*^ Ufcfl&ifc© 

rci-67;^Sj -eifeSitSrSUfeU *^vK ^-^/K n-^n 

tVK -f y7°ntVK n-:/^vK y^f s -^/K t -^/K 

y^yf ;K 2— y^S^^vK -t^^^^K 1 -xf /l/^o tVK ^dr 
ix/K >f y^^i//K 4— ^^VW^^VK 3 — ^ ^VW^^^vK 2 — ^^vW*^ 

25 ^/K l-^/WO^/K 3, 3-v^^vK^fvK 2, 2-^^^/K 

1, 1 -v^^/K/^K I, 2 — 5?* ^vl^^vK 1, 2 
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, 3 - i?t fvi^^vK l —^)V^r^-)V% ft fi 2 —=-^->v-f^-fls%k<D «t 5 &iM 

[0 0 2 4] 
[0 0 2 5] 

»fc7k»*i:fl s '&£ , £*i'5. £e>*^ (i) *5^t^ (ioo) 

.fct* (1 0 0) £3EE5ci-5fb#^ (v^^S^a K7y^) hfc?£WK&££tiZ> 

o 

10 0 2 6] 
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mm^^<oB^.^mt ttfi, m*.^ &m&~ &fc*mw&. mm., mm 
pretty ism&teztf&if bft, mmm^m^ \^ymt u-m, mx.&. mm 
m., =^g&!£* -7-^^mm, -^u^ymm., m^mm~ ?^m&. m,mm^ * 

mmm.^^* ^mt u-cte. mz.&. -rhv ^ai, # y t;j>M.iii^<r>r 

NT, N' -i?^l/i?jV^uy*JT^^W£¥p&>tf btt^o 

5: >m!£&<^Wb*K Mtt7 5/it©^ UV^Ji: LTfi, Mttf, T/w 

[0 0 2 7] 

[0 0 2 8] 

(2) R 1 0^TIBA2|^3^)>6>iliR$^^6@mS^WUTV^Tt><J:V^5- 1 
Ol^ cT/^^/^*7 % c(±Tl5A2l¥^b^$^SBm*^WL-XV^Xt ) «fc 

< a 2m > 

g -jr/^i/yS ({B.U f H^tiS 5 - 1 01^^ o7/^/H4fc(if i 
tSflZ 5-1 0l^D7/^-^Ii-^^ot^k°n|£^U5f^ 

[0 0 2 9] 
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(3) Rl O^tKH, 7*=/uS, Cl-6/NnT 
% 7x^;^ Cl-67;^/H, ci-6^n7;v^ l, 2-^^i/ 

tt^^^^l^^-efc54&^^ gt&£*L3 5-1 Oft^PT^SIfc 
l±B&£;h,5 5- 1 0li/^c7^-^Si:-^^o-C^t 0 n^4D§ 

[0 0 3 0] 

(4) RIO^, v-^ c^^f-wH, 4 — t -7"f/Wi/^ n^^CX/l^. 4 
, 4 — v 5 ^ f-jVZ/^ xz^^Z/JU^ 4, 4 — i^^^/l^v'^ n^^v-/U^ > 3, 3 
, 5, 5 - f h 7 ^ ^v'^ P^^r^I> 3, 5 — v 5 ^ f/I^v'^ n ^-^v^S 
% 4 _ 7 X= /^ u^:3f-$/vu2£ N 4 — h y 7^to ^ f;Vv'^ n^=3f-vvl'Si N 
4- n— 9 a^^vvl^ n^yf/US, 3, 3, 4, 4-^h^ 
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(4-1) RIO^ X2^2cl/slsm-V$>Z>, fc&%)-iifci-±^<Dm.foZ>^^ 

(4-2) R10i\ 4-t-7 ? f/l^-^D^ :3 r^HT^5^ fb£*4fe* 

(4-3) RIO^ 4, 4-v^^/W^ n^df^/w2£"T?*>3x 

(4-4) R10^\ 4, 4-v 5 J^/l'v'^ n ^ 5 x 

(4 — 5) R10 J&S. 3, 3, 5, 5 — ^ h^^^/l^V^ D^^f^yUSt?S> 
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5, 4t^^frte^(DM.hz>^te"tnb<D7k : ft}ydo 

(4—6) R102)S N 3, 5-V*^'l'i/?T3^3ri/;l>mX*foZ>. ik&Voti 

(4—8) RIO^ 4 - h y ^y^n^^^v'^ n^=3rv-7^Tfc^>. -fb 

(4—9) R10^ N 4-^^/1^^ n^=^>^£^&3, fc^^Tt 

(4—10) RIO^, v-^ t=2^>-^-/^-efc5. Ib^^fcfi^ecDi&feS 

(4—11) Rl 0^ 3, 3, 4, 4— ^ h^^^/l-i/^a^O'^/^-e 

(4—12) R10^ s ^ P^f;Hffc5, fb^^fc 3 

(4—i3) rio^ ik&'-&&tcn^:<Dm.hz> 

(4—14) RIO^, ^ 



(st'tk sf^o. i. 2 ^fctes^sifc&^gfc-rSo) •e^^nsit'fcs, ^ 

(4—15) . RIO^, a 
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(4-16) R 1 5& 




(4-17) RIO^ ^ 




(4-18) R10# s S 




(4-19) R10^\ S 
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(4-20) RIO^ S 
5 (4-21) R10^ N S 




(4-22) RIO^ ^ 




10 

(4-23) R 1 0/5^ 5£ 
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10 




t^^^sit-fes, 4k&^fcte^<Dm.& zw-z^nhv^m. 

(4-24) RIO^S; 



a* 



(4-25) RIO^S; 




(4-26) RIO^ S 




[003 1 ] 
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(5) R20, R21, R2 2*5it) ? R2 3^ Sfcte^&oT. zk* 

T^y^, ^E-/ (Cl-67;v^) 75;l, v 5 (Cl-67;^/i/) 
7 5/1, _LIBB lSl^b5iiR£;ft5®mS£WLTV^t>£V^C 1 -6 7;^ 
5 A'S, -tlBB lS¥^bS^R$tt5«mS^^•bTV^Tt>J:V^C 1-67;^^ 

[00 3 2 ] 

10 (6) R20, R21, R2 2joitJ«R2 3^, ffl— £ 7c ft^ & o T . zkif 

iR^HSff^S^WL-C^-Ct) cfcV^C 1 - GT}V*r;v^ JLfBB 
frSe&^^UTV^-C^J^C 1 -67/^^^ _hfBC 
15 SS^ST^Tb-CV^k J;V^4-8M^rniS ({IL, Sl4-8l^rnl 
<D^J!E^-^^i-?>zk*M^«^I^V^X^$^^S^PH^) ^/cfiTIBC 2f¥ 

<C2S¥> 

20 C 1 - 6 T/l^ndfv'Ifc J:U?C 1 - 6 7^^H= 

[00 3 3 ] 

(7) R20, R2 1 N R 2 2*5j:tKR 2 3 zk* 
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- 1 — r /i/S> t° y 2 — r /i^s^ fc« n° y 3 — r /v-^-efc s „ 

[0 0 3 4] 

5 (8) R20.R21.R2 2 3oJ:t) ? R 23(^5^ 4>&< £ t> 2oflSjfc3S§ 

^ h^^£, ^b=3rVS. _LfBC 2^e>S4R$tb5»*S«:^rUT 
V^T^ .tV^/^y > — 4--Ol^ JbfBC 2^^b^^^tbSgmS^*bT 
10 v^t> cfcV^tN<y v>>-- 1 --Y/i'X. -LIBC 2i¥*=>fe3Si#i$ttSgiftSSrWUT 
V-Cfc J;V^ 0 n y i?^- 1 -Y;H, Tif^v^-l — fyu3£ % \?y *Jl/-2 — 

[0 0 3 5] 

15 (9) R2 0, R2 1 N R2 2joj:tFR 2 3©5^% 3 O^TkgHJ^-Cfc "9 

„ g^oio^ &mm^ ^7;& 

20 y v>^- 1 -- fyu^-efeS. 'fb^*fcf* j e<^*i:fc5V^«^:^fe<^)7KfP^o 
<C 3 If > 

(9-1) R20, R21, R 2 2*3J:TJ ? R 2 3<7^ 5 'M<i:fc3 0!jS 

25 fi^ettb^TRfP^o 

(9-2) R20 N R21 N R 2 2*5j;t> ? R 2 3<7}?-£> N 'M<^3 0^ 
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zMPfi^-e&tK m)(D—u>K ^rylt'fcs, ^^^7c{«(Dmfcsv^« 

(9-3) R 2 0 . R 2 1 N R 2 2 *5 £U*R 2 3©9^ < £ 4> 3 

(9-4) R 2 0, R 2 1 s R 2 2*3<fct*R 23®Hs 'M£< t <b 3 

(9-5) R20, R21, R2 2feit>'R2 3©5 < H3o^ 

(9-6) R20, R 2 1. R2 2*5 c fct> ? R 23©^^ t h 3o^ 

(9-7) R 2 0, R21, R2 2 jo^tl^R 23®H, < t fe3o^ 

(9-8) R 2 0. R21, R2 2*5«tt)«R 23©5%s 4>&< £ t> 3 

(9-9) R20, R21, R 2 2* ) *<fct) { R 2 3^^**1 ^^fcSx 
[0 0 3 6] 
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(10) R3 0. R 3 1*5 XXfR 3 2 ^ |P3 — ffcttHfto^ tKSSM^* 
fcttCl-eT/^S^t^ fcSV^tt. R 3 0*5«kt*R 3 ltfS— fctfc&o 
T^-^y^ W=Ol) ~e&<9. R 3 2 ^TKiH^f fcttC 1 - 6 7^^r;HT* 

[0 0 3 7] 

(11) R30 N R3 1UJ:(;r3 2^ *fc{j:J|ftot N tK^H^* 
/Ltt^^-/^Sr^i"*\ *>5V^f4 % R 3 OUitlR 3 1 ^-it/iot^yl 

(S=Oi) -CfcO. R 3 2 ^TkM^^fctt^^lT'fcSs fl^#*7hf« 

[0 0 3 8] 

(12) R3 0, R 3 1 *5 «tI>*R 3 2^t^-C7KiM^X'fc5, ft^^fc 
[0 0 3 9] 

(13) R4 Qj6S±fBD 1 ^^bSiR^SB^^Wb-CV^^J^C 1 
-6 7^^r/H, -hlBE bl^^Sf^S?:!' LTV^Tt iV^ 3-8M 
v/^pT;^S, C2-7W=/H, C 2 - 7T7l^= 3 r-/vS^fcf*C 2 - 

[0 0 4 0] 

(14) R 4 0 3&STIBD 2 ^d>fe3^£;ft3tt&2E£ : #L , rV^& J^C 1 
<D2S¥> 

4-8l^fp|£, (ci-67;^) 75/*;^=/^ 
N v 5 (C 1 - 6 T/^/l') T 51 y */>#=/USs C 2 - 7 T^^/V'*^^=^£ 
% 5l-.fn7J)-/i'iI, 4 - 8 l^f ni*;^=/l'I*5 iO t 7x=;i/S 0 
[0 0 4 1] 
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(15) R4 0^n-yn t>l, n - Zf^-)V^ n -^<^fvl^ V Zf 

5 (15-1) R4 0^ n -^a tV^S-Cfc5^ '^t:^^7^:^i^:^fcav^f±^: 

(15-2) R4 O^n-^^vt'S-TrfcSs fc}«<D:&£> 5 

(15-3) R4 0^ n -^yf;vSt$)5, fl^^fcte^^fcSV^^ 
10 fbh(DA^Q^0 o 

(15-4) R4 o^My^f-^s-efcs, 4k&yd'§itin^:<Dm.fo%\<v± j £tb 

(15-5) R4 O^^^jU^/U^^jU^^/V-mX^^, i^m^t^-t^^m. 

15 (15-6) R4 0^M f^Vx^StfeS, fb^fe*fci«(Dtfc5V^ 

(15-7) R4 0^xbdr^xf/HT'fc5, fb^£f;:f«<7)i&fc5V^3: 

(15-8) R 4 O ^ i/^ n / n t°/W^ f /HT'fe 5 , it^^}^n^<Dm.h 

20 ^V^fi^etl/b^TkfB^o 

(15-9) R4 0 f^fc: Knt°7y-4 — ( fls* ^A"2£~"C£>£k 

10 0 4 2] 

(16) n^l©|g«[T?<feSs 'fb^^fc«- ; e0^fc§V^«^:tbe>^7KfP^ 

25 

[0 0 4 3] 
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m (fcrcb. (i) -e^^tb^^-a-^^pg^),, 

[0 0 4 4] 

5 R10£LT_LfB (2) ~ (4) l£fc(3: (4-1) ~ (4-26) SrStlRU 

R 2 O s R 2 1 N R2 2*5 £t)«R 2 3 i: UTJifB (5) ~ (9) f-fcW: (9-1 
) ~ (9-9) SriilRU 

R30, R 3 lfciUtR 3 2 £ LT_hfB (10) ~ (12) SritiR U 
R4 0 £ LT_Lffl (14) ~ (15) OiittlL (15-1) ~ (15 — 9) £SiR. 
10 L> 

ni:UT±l2 (16) 

Xli L-C_hl2 (1 7) SrSltRU 

15 [004 5] 

1 —[2 — (4, 4— if^^/UZs? a-^^is/U) — 5 — ^ h^rv^^^i/) — 4 — <v 
1-^/1^-4- [2- (4 — t —'f'f'A'-Z'f vi^^-f— 1 -zc^/v.) -4- (4 

20 h^Vi^D 1 --T/w) ^oi^-yu] t^7i;y N 

l-^v^-4- [2- (3, 3, 5, 5 — h7^f^ n^^>yu) 

1 -i^ u^n fcf/l^^vu— 4- [2- (3, 3, 5, 5-7f7^fWo^ 

25 2- {4- [2- (4 - t — 7*^1/^ d^dr^/l/) h"^^ v 5 ^— 1 - 
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v^-4- (4- t -'f?-*'*/? n^dF-V/U) -3- ( 4 — ^^/H^-<7 v^- 1 
f7>^-4 - (4- t-^/^^a^^ri^^) -3 — ( 4 -^VH^^ 

- 1 — r^) h y /k 

l-^^/U-4- (2-v^ fc^^v^ 

1 -y^-su- 4 - [ 2 - ( 4 - t -zff-sUi/? v^3ciy/U) 7 \f^<? v^ N 

1 - {4- [2- (4, A—PtJ-A'SS? n^^fV/U) 37 ^ \?^<=7i?Z/— 1 

4- [3- (4- t -Zf'f-JW? n^F-fl— 1 — -4- (4— ^VUfcT^ 

7i?y-l — f/v) -y z^=-;v\ *;^U 

1- [2— (4— t -^^/W^n^^vvl') 7x-/U] —4— (2—^ h^ri^ 

1- [2- (4- t --f*f-)\>*S? n^^if— 1 — jl=aO -4- (4—;* h^Vtf 

1- (rf7tKPt°7y-4 (JV^^JV) -4— [2— (3, 3, 5, 5 — 7=" 

4- [4- (4 - 7*n tVl't 0 ^^ v'y- 1 "^^) -3- (3, 3, 5, 5 — 7 s - h 

1 - {4— [2— (4, 4 — v^ < 7Vl^>'^ n^^U"— 1 — ^=^JV) — 4 — =E-/^ U 

^-4— •f/I/7x^ /U] t°^<7^^-l r •T*^^— 2— ^"V N 

1-^0 1^/^-4— [2— (3, 3, 5, 5— b7^W^D^^/l/) 17^ 

[4- -2- (3, 3, 

5, 5-7h7^f/^P^^) y^=.jV] fc^^v^ 

4— [2— (3, 7i=/l'] 
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1— [2— (4, 4— xt^-f-JVl/Z xi^^r%/jV) ~7 —4— (ff7tK 
n t°7^-4— I'/W'^^) fc^^v^ 

4- [4- (4-^vH^*7 v 5 ^- 1 — f A") -3- (3, 3, 5, 5 -7=- h 

5 4- [4- (4-^/l'^7^>'- 1 -3- (3, 3, 5, 5 -T b 

1- [4- (4— J- h^iXt^y v>^— 1 --f /W) -2- (3, 3, 5, 5-7" 
h7>f/V^n^v'/l') 7^~/W] -4-^at>t°^7v J ^ 
->^-4- [4- (4-7 , f^t^7^y-l-^f^) -3- (4, 4-v 5 ^^ 

10 n-^dr^/u) -y^—zis] —2, 6-^f;^*!Jy, 

4- {4- (4 °y^t°^7 v 5 ^— 1 — M -3-74fc°n [2. 5] ^ 

^ — 6 — f;i/7x=;i^] ^e/U/^y>- N 

l-[3— y/V^-U— 2- (3, 3, 5, 5 -7 h 7 ^ P^^f - 1 - 

=c=-jV) 7 3L=./V\ — 4-7°d tf^tT^7^^ 
15 1-^07*0^^-4- [2— (3, 3, 5, 5-f h7/f/^7P 

^^/V) 7^^yi^3 - 1 , 2 , 3 , 6 -7- h7t Ko t'Dv 5 ^ 
1-7*7^^-4- {2- (3, 3, 4, 4-Th7^f/^7D^yf;l/) ~7 =c 
fc'^7^^ 

1-7^^/1^-4— [2- (4, 4 — i^;* f-f^iy^ n^dp-S/yI>) —4— (4— 
20 ^i/^y^y-lW/l/) 7-^— /P] t°^7^^ 

1 -7^/^- 4 - [2- (3, 3, 5, 5-7h7^f/^P^t-l-^ 
7^=Vk] 1^7^ ^ 

1 \?)V*=5->V— 4 — [2— (3, 3, 5, 5-T h7^f^'>^o 

^^Mf— 1 — Jcn/lO 7 x t°^<7 
25 l-{4— [2- (3, 3, 5, 5 — <T h 7 ^ ^/^v^ a^^f^— 1 — 

7x-7H f^7^^- l -I'/H 7^>'-2-^-^ > 
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1- h^v^^vu) -4- [2- (3, 3, 5, 5-7h7>fW 

1— {4— [2— (3, 3, 5, 5 — T \>7 * vt^^cis/U) y 7^3 

1- (2-^ h^v^^/V) -4- [2- (3, 3, 5, 5 —7 s - h7^f/^ 

4- [4- (4-7'^t°^7^y-l-^^) -5- (4, 4-t^TVPv'y 
ez^^-y/lO — 2 — ^ h^-yy^ — /w] 

1 — jv— 4 - (2-^t°D [4. 5] f^7ai=/W) 

1— [2- (4, 4 — ^f-JV^/Z n^drf— i — rc^/V) 37^-/1/] — 4— >f y 
l—>^P7°ct>^f/l/-4- [2— (4, 4— v?if/VV^o^^^) — 
4— [3- (4, —4- (4-^V^tX7 

v?^— 1 — 7i^^3 ^-/M^y^ 

{4— [2— (3, 3, 5, 5-7h7^f^^P^^) y^=/U] 

1 — (2 —4- [2- (3, 3, 5, 5-rh7^f/^ 

(R) — 1 — -?=3-JV— 4 - [2- (4, 4-S?xf;l/^^ c^^-y/l^) -4— ( 
3 — y h^-ytfn JJ — 1 — iJV) y^—zK] tx^v^ 
1— [4-^^-/1^-2- (3, 3, 5, 5-f h^^f/^o^^) 

^/i^] -4— y*n tv^t^^^ 

1— [4 -y. j.^^-2- (3, 3, 5, 5-fh7^W^P^^) 7 
-4- (rF7tKPt'7>'-4 — f^y.'rv^) fcT^S^ 
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[2- (3, 3, 5, 5 -7- Y 7 U^^lsM ~7 zc 

1 — fy^f/l'-4- [2- (3, 3, 4, 4-7f7^f^P^^-l 

5 i- [2— ( 4 - 1/^ n / o tVM f v 5 ^- 1 ^) 7i=/l'] —3 

, 3, 5, 5-Tf7^f/^0 A:J f-t7^ 

[0 0 4 6] 

< 1 0 1 > — jt£5£ 



RIOIt TUBA 1 ' l¥^e>^$nS®m£^bXV^-C^<tV^v'^l3^^^X 

R2 0 N R2 1, R2 2*3<tt>*R 2 3 « % RJ— ^Tcte^ftoT. zKaKJJi^ tK^I 
ap^«, =boS^ 7 5;E ^/ (Ci-67;^;v) T 

v> (C1-67/W) 7 5;S> TIBB1' ^36*e,SlR$tt5KifeSSr 
^LTV^-rkJ^C 1-67/WI, TffiB 1 ' S^bW^^SK^K^L 
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R3 0, R3 1£>J;U?R3 2 ft, Pl-tfcttllfeoT^ zk*D!^ tK^S> 
^VJiW\ i/T J ^^#=¥i^/^Ss C 1 - 6 T/l^3vi^ C 1 - 6 7/t^ V 

5 R3 0. R3 l*fef4R3 2©V^i"n^2 0*S— j^fJJl^oX. t^fyS (5£= O 

R4 0it TI2D i ' i¥a*bSiR£;h,«B&£&*rL-c^Tt> J:v.^c i - i or 

/l^^g^Tcte 3-8l^n T/^^r/^S^ U 

<A1 ' m> ^o^^ C 1 - 6Tsl'*Jl'&33£TfiC 2-77^^1 

15 <B1' m> ^nyyf^ 

<C 1 * m> isTjm, AP^ygf % C 1 - 6 T^^/^£*5«tU ? C 1-67 

<Dl'f¥> TKtSx ^o^yf^ Cl-67;^^I, 3 — 

8l^n7/^/H, 4-8l^rnIl, 5-1 0l-.fn7!)-/^l, C 
20 2-77M^*/^^Sn (Cl-67/^) 75 7*/^-/^ 

(Cl-67;v^) 7 5/*^*=^ 4-8M^^n#^7/^#=yi'S*3«J;D« 
5-10 M.^ T p7!) — ^2j?=/wS 0 

< 1 0 2 > R 1 0^-fr| BA 2 , ^bll^^n5fimS^b-CV^Xt>J;V^^^ 
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<A2' m> C 1 - 6 7;^« it/C 2 - 7 T/^VVl OH-U fi^£ 
fl 3 iX ? n — * vvl^ * 7t W: v-^ n — 3Hr n/H £ — «f ft o T 7 t? n ^-^^ ^ 

<10 3> R10^Cl-67^/^ 1, 2-^^l^S> hU^^l^S 
/uK^fcfSC 1, 2-^^l^^ by ^^W^S. 7=- h7P< 

/i^K £ — Iff- ft o T 7 fc° n £ C 5 «^ KlPSSo 

<104> RIO^ v-^ a^^rv^/P^ 4 — ( t — Zf^M n^^v'/WE 
N 4, 4— tM^vW^ P^=¥iX/^S % 4, 4 — ^^^/X>^ n^^-jX/l^. 3, 
3 , 5 , 5 — h 7 * ^v^v^ 5£ 
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<105> R20,R21 N R2 2&£T$R 2 3 3^ ^-Ifclig^ot, Tklff 
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^feSl^^ixSiltfeK^UTV^t J:v>4 — SM^nSStffcS. < l 0 l 
> l< 1 0 4 >^|Bit<D^#)*7c{i^:OmfeSVN(i^:tv^^7KfP^io 
<C2' i¥> ci-67;i'3^SfcJ:tJ ? c i-67;^i, 

< 1 0 6 > R2CKR21.R2 2*5«}:T>*R 2 3 1^— ^ fcte^ft o X. Tkif 

v^^/^*y y£*fc{*TIBC 2'^b^$tb^K^^^b-CV^-r^J;v^t; ,> -< 
y vVKxfcs. < i o i >7^M< i o 4>^ls*^'fb^^fcf«^fcsv^fi 

<C2' 31 > C 1 - 6 7/^df ;/lfcit;C 1 - 6 7^^1» 
<107> R20.R21.R2 2:&J;t>*R 2 3<Do%. 'P*£< ti> 3o^zk5if 

-xrfcS, < 1 0 1 >7^< 1 0 4 >^|^mojb'^^^7 v cl^*^:^fcSV^f«^Lbco 

<108> R30.R3 l*5J:t>'R 3 2 it>K Wl~ ^7cf*M^oT. 7K^M^^fc 
l4Cl-67;^M^td\ fc^(3: s R3 0fcitf!R3 lis— it^oTt 
(=^=Ol) Xfc9, R3 2^7R*J©T-£fcteC 1 -6 7/^Xtfc5< 
10 1 >7bm< 1 0 7>^lS^(D{b^*7t{i^:0^fc5v^^«t^fe<^7KfP#) 0 
<109> R30.R3 l*5cttJ«R 3 2tf, HI— ^fc^^oT. TK^^^fc 
{i/^/H^i-i\ foSV^iR 3 0*3j:t>*R 3 l^-H}C^ot^yS (5£= 

om -efe«9. r 3 2/5S7jc^MT-^fctty^S-efe2>< ioi >7bm.< 1 o 7 > 

<110> R 3 0, R 3 lfc«tt>*R 3 2 ^^X7K3ff J^T-fe^K < 1 0 1 >75 
K107 >t,^^(D^'^ta^<Dm.h^^"tfhh<D7K^o 
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< 1 1 1 > R4 0^T13D 2'i¥*>&aft&;fc,3g»S«T#Urv^fc J:V>C 1 

- 6 T^^ST^S, < 1 0 1 >7b^< 110 >\£feM<Dfc&VD'3itil-3:*:(Dm.&> 
3W£-e*bb£>7R?P#fo 

xn^S. ^7 (Cl-67;^) 75/*^^ C2-7T 

< 1 1 2> R4 o^tibd 3 ' mfribm&Lznzm&B^^^x h J^C 1 

- 6 T/^^S-efeS. < 1 O 1 >7I^< 1 1 0 >\Z.mM.(Dit J k^D^tzL\^<Dm.^> 
<D3' S¥> ^ h=3r^S. ^h^rv-S, ^^uzfn\f;vm, v-7/i, ^^/P 

^y^/^^/^^.t^M-T 1 h^t Kb t°7— /Ho 

<113> R40^ n -7p fcVl^ n -^A-K. n — ^^/l^ 
S^fc«4-7" h^t Knfc°7=/Mf/Ht^5, < 1 O 1 >7bm< 1 1 0>^ 

< 1 1 4> n^l©It-C'ife5> < 1 0 1 >7bm< 113 XCfB^cpib^^fc 

< 1 1 5 > XI ^^*0-?--efe§. < 1 O 1 >Jb^.< 1 1 4 > ^iBtcOfc-a^i; 

<117> <101 >^'^b'a'^*fc«^^fe5V^(i^:tLb^>7KfP#>?^-^^i- 
<1,18> <101 ><0'^b^^fc{i- ; e(Ditfe5V^{i^t^b<7>7KfP^Sr'g•^-t- 
<119> <101 >(D'^b^*fc(«(D^fe5v^{i^:tl,f)07kfR^§^^•^■i- 
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<120> <101 ><Dik&W1ttcte^(Dm.hZ^te^thb<D7km% : &'a^f-t 

<i2i> <ioi ><Dik&'&&fzn^<Dm.h%^te^tib<ofc%n ! ®) : £*a : &-i- 

[0 0 4 71 
[0 0 4 8] 

^mw^k^m (i) te£x$&mw<Dik&i&) (ioo) ziT^mm-rzjj 
ifmR<o\\&m (i) tiba^, cm. Dm, e&u n^ n 

it J± Vifeic J; 19 mm-f Z> w £ £ o 

£fc s ^mmco^m (1) <D5*>X ltf^gfJ^^b^J (1A) te. TIB 
Fife, Gjfe, Hjfe, K?fe N Q?fe^fc(iRlfe^ctl9^5t-f-^r t&X*£ Z> 0 

*mm<D4k&yo (U ©?*)Xi^cHS©fb^ (ib) 

*mW<Dit&m (10 0) te N TIBAjfe. Bjfe, Cjfe, D*fc N E&U K&U M?fe 
#^•^fe^ov^T N f^-t-6„ 
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[0 0 4 9] 




(100) 

5 ^fiqSET. -fb^ (2) 7A**MkM (3) tt<tt*;i/^;l/fl^U (3) 
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*3SW©ft^* (1) Srfii3ti-.5^T?*)5d\ fc^v^ 
(2 0 0) fcu ±aB£|B«©RJ&SrfT5£i:fcJ:Dx ^W^rt^fe (l 
0 0) Sr«3Si-5^jfe-esfe«. 
5 _bf2^=¥— A^*5V^T. RIO, R20 s R21, R22, R23, R30, 

R3 1 s R32, R4 0 s Xl&£X$ntemT&<Dh<DhmWM~etb 1 0 ^ RIO a 
„ R 2 0 a, R21a, R22a, R 2 3 a , R30a, R 3 1 a N R. 3 2 a 3o 
<fc T>*R 4 0 a fi % R 1 0 % R20, R21, R22, R 2 3 N R. 3 O N R 

3 1, R 3 2 38«fct*R 4 0 <t MMfc-T?ifc5a\ #A©l±t#Sf5i 
10 J&£riS{£^£;*XfcR 1 0, R20, R21 s R2 2 N R23, R30 N R31 N 

R3 2i5j:0R4O^ST^^ Wl (^|9^5JljiiS^U ^^JKf-> 

<D£ — /v^/^=/ut^^Iiffc^ 0ii^«> HSfJ^ 

20 <T/U^f/Wk> 



52 



WO 2005/063705 



PCT/JP2004/0 19795 



JiS 10 0 NFH0-e*> 9 > ^fiSl-f* 0 . 5 2 4 Btffi-Cifc 5„ 



53 



WO 2005/063705 



PCT/JP2004/019795 



Rj£»*H\ fctJ3§^£k t£M^£V)mt£%l)K ii^> -70M1 20 

10 TOD. £PiIfcti> -7 075356 OtJT-fcS. 

SJS^Flffltt, ffl36JD!tfsk Rje«JE»i:J:!J**5^ o. 5 

*&W<Dfc<a>M (l) ^tK^W^bi^f (10 0) JifB^J: 9#e>*b 
5 & 5 2r*fcfc: J: «9 ^Rt* ft Sri^fS. 
15 *7c. nbfhtz.i\&m (1) *5«tt^#bn^b^ (10 0) ©R10« 

S^^bTV^Tt <tV^5- 1 0M^^n7/V^=/H©I^l'(t 7K^Ss*0i~5 

/H-e*>5, *$m<Dtt&*to (i) *fet±*3S^o^4& (ib) (-fb-a-^ (i) 

20 £ bi-, ^htlftit^ (10 0) <DR 1 0&W&&&&^X^Xh X^5- 

(ib) (<fb£4& (l) K&tfsx i^CHS«W £r#5r <b35-e#5 0 

54 



WO 2005/063705 



PCT/JP2004/019795 



n]j KyOi5^7 5 K0s ^^f-^s ^•7°^^. 

3- ^T?#x 03l^{i. *Z J— /K ^/-/K BEIfe^^vK V s - 

t?t7^ s Tk^Hb^v^^x S^x Sl-fbS^ n^A, ^f^!7A, ^ yJr/V 

U5«t ?&to— mn^mmmm 7^5^ ^y*. h&£r© 

fi#K:m#£*LTV^;^£f* LV^ N ^poMJ7 (M)7x^7,7^y) 

pj?^ (i) (Wilkinson #£#0 <D£ot£m-%k&m^&mwm*m-fz>^b& 

$f5i^fis TO— mft^M^Si ($H-x 7k-e®?ibTV>-c% 5 Ibm. 
i^)I^5^ s W^^Mi-^MtbTrO. 0 5 7bm 1 Ofg-efc <9 . 0 

ig^te, o. 0 5M3f-e*)5 o 

ML ifrfb7k*x ^b7k^<0J:5^*i«m^^ff^-<t^-e#S 0 



55 



WO 2005/063705 



PCT/JP2004/019795 



mmmn. mm. um^x^om^^K m-m. -107^8 o°c 



56 



WO 2005/063705 



PCT/JP2004/019795 



[0 0 5 0] 

(Bifc) 



3 23a 



R 32a 
HN 



R 31a 

5dA 




)n 



R 30a 




R 22a 



. R 21a 



R 20a 



R 23a 



R 22a 



a 31a 



R 32a 



(R 40b ) 2 O 
(4) 



B-1 



HN 

R 303 




)n 



. R 21a 



R 10a 
(200) 



R 20a 




R 22 



B-1 



(R 40b ) 2 O 
(4) 



(1) 



R 20 



S32 



(1B) - 



(1B) :X 1 =CHin (1) 







R 31 










R 30 


R 10 




(100) 



R 22 



-R 21 



R 20 



i ( 4 ) igiSU Wb*b5fl2'fr*©«M«r9fafcJ:t»»*«-^fcJ:9. 



57 



WO 2005/063705 



PCT/JP2004/019795 



*&m<ott&m (i) &mm-t-z>jjmx*&>z>i)\ hzw-z, K&m (200) \c 

±15^^— -M-*5V^. RIO, R20, R21 N R22, R23 s R30, 
R31 N R32. R4 0. Xljoi^n^feWlRlOa, R20a, R21a 
N R22a N R23a, R3 0a, R 3 1 a jo J: XfR 3 2 a teftiiB© t> <0 t W\M 
1T'S?5, *fc, R 4 0 b ilfilfSWR 4 0 lr#5 ©tl L, *»o s ift^TK^Sr^ 

ici^qt-t-s WISfi«fll $ tit v vr t> «fc v\ 

*&W<Dfc&%> (1) S3j:t5*»WO^* (10 0) «\ _hfB^«t 

nbtitL<k&%> (1) *5«tm#bnfc^^ (10 0) 60 R 10 riSffift 

UfcTK^AnSr-rS-^^J:^^ R l 0 ^^©MSrWbTV^I) £v> 5 - 
10l^P7^itS)5> *mW<Dik&m (1) *7cf±^P^<D^#» ( 
IB) (^#» (1) fc*3»*5X l^CHaeO-fb-^*) 

'&htifc4k&m (10 0) ©R10 *SfflftS%f fCV^T t iV^ 5 - 

(ib) (i) ^*5ttsx i^schi©^) ^rtm^o 



58 



WO 2005/063705 



PCT/JP2004/019795 



[0 0 5 1] 

{cm 




(100) 



<^#£T*7c«2N¥£T^ ik-BtW (2) CT^rt K (5) ^f^t^rb^ (5) 



59 



WO 2005/063705 



PCT/JP2004/019795 



(i) ^$ij£i-s^T?*>5^ fc^?^ .-fbi^ (200) fc N ±iai 

Pa^i&*fT9-i:^«t 9> *mW<Z>ik&y>> (10 0) «r3Kati-«^?feT?*)5 

o 

_blB*=3r— -M^l^Ts RICK R2CK R 2 1 N R22, R23. R30, 
R31. R32. R40, X lfc'it^n^^tR 1 O a, R2 0a. R21a 
% R 2 2 a . R 2 3 a . R30a, R31a *3 «t T>*R 3 2a tefuiiitf) t> <D t WlM 

*5 % Al*fcf4A2Ji^#^ , t"Sfli**W:«fll**LTV^t> J:V\ 

ifzcf-ls^jfy = yu^^^-zu^— "r/VtDX. 5 ft^ — ?vHK> ^nn*M N 
S^nOT**^ 1, 2-v>^ 0:lfrfb^3Ktf><fc 5 ft^ ^Vlb^Hb 

o 

y itXDX b ft 5 ft ^tr^^fS r h ^"Ct s 

ffl^^«r^bftvvt)©-^fctL»fWt2:IS^f±ftV^ x AfWKite, SSL hy 

60 



WO 2005/063705 



PCT/JP2004/019795 



<D£?t£si"(xWkm$:mifZ>Zk&X*%, £fil^te, Iflfflm (4$fc*ife) "Cfc 
=3f ^ 7 — is— 7* 4 AT?*) 5 o 

K:xh<o, ftmzte. 075^5 oictfcs.' 

10 R/Sn#raf±, o. l 

75^2 0 O&mX&y , 0. lM2 4^f B 1ffc5„ 

J&*5. JiHB^^tt^-t-S^CjSfe^ bXf± s Ahmed F. Abdel-Magid £><DJ. Org. 
Chera. (1996), 61, 3849 5 - £ 5 ^ - *U;ipgj£$ *bfcV\, 

*mm<Dit&m en as^t**^©^* (100) w\ -lisk *l 

£fc N fbtltft^l (1) as.tWbttfc^t) (10 0) ©RlO^fi 

b/cTk^^iO^-r^r ^tc:«fc R 1 0^/£<z>«&££#L-CV^t> J^5- 
io*^n7/^;Ht?fc5s &mW<Dik&m (l) £fcfcM^W<7Mb-a^ ( 
20 IB) ({fc-g* (1) H*i»t5Xl#acHS©^») ^r#5^^^t?#S 0 

m-htlt^t^-m (10 0) ORl O^E^SSrWUTV^T^ «tV^ 5 — 

(IB) (-fb-a-^J (1) lu*3tt5Xl^CHS^» SrW5 3. 

61 



WO 2005/063705 PCT/JP2004/019795 




62 



WO 2005/063705 



PCT/JP2004/019795 



19 N ^o5^ii (i) ^it-rs^T*fc^/6N fesv^a. ^-a-^j (200 

) R:. ±f3£l^<^J&£fT5i£R:J;*K *^PJ^b^ (10 0) 

JhlB*^— ARljoV^T, RIO, R2 0. R2 1. R22, R2 3 N R30, 
R3 1, R32 N R40, X lfcitfn^^lCR 1 O a, R20a, R21a 
N R 2 2 a s R 2 3 a N R30a, R 3 1 a *5 £ X$R 3 2 a feffrli&(D <b <D t W\M 
|f$)5 t ^fc, ZK Z2. Z 3*3cfcTj?Z 4 fi^fSOR 4 0 $r#5 O^ig Ufc 
m-Cfo&o 5&*3s Zl. Z2, Z 3*d j;7J?Z 4±^#^E-t-SSm£f^tt$tLX 

^7;V3-/i/^ N ^ n nj}vi/.A N v?^ o p ^ ^ y N 1, 2— v^nn^^ 
S^taSlis tH3§M£k ffM, ISIgRiJ^JIftS;^ is^ N -30^1150 

°CT'&*K 0 75S1 2 0°CT«&£o 

75M4 8B*IHTf4>l>x'»3i^W:x 0. 5M2 4^T«fc5, 



63 



WO 2005/063705 



PCT/JP2004/019795 



*mw<o\k&m (i) &&Tt*3m<Dft 1 &m aoo) ±m\^x i on^ti 

•£7c N #bfrfcfl^3 (1) feimt^tVTc^^ (10 0) ©RlO^li 

ib) (-fb-a-^i (i) (^it^xiMcHlcofM) ^ri:^-et5„ 

mbfatz.ik'km (ioo) ©Rio^its^ftt^t^iv^- 

(IB) (-ffrg-HJ (1) t^(t5X 1 -d^CHmfD^m 5:#5r^5t|5„ 



64 



WO 2005/063705 



PCT/JP2004/0 19795 



[0 0 5 3] 

(E*fc) 




(100) 



65 



WO 2005/063705 



PCT/JP2004/019795 



Em*, ifimmmfs m.&<D&&Ttiitte&w&.T. ik&®> (2) \^y^ 

T*—hik&Vo (7) £7c:fiS&T5 JUfViR—Asp n U Kte^to (7) Sr^S 

(1) Sr»3frt""«3&feTf*>5*\ *>5Wi % fl^fe (2 0 0) ^ N JbfB£l^«S<E> 

(10 0) *r*B6i-5:£ifc-e*>*. 
±12*=^— AKliSV^Ts RIO. R2 0 N R2 1 % R2 2, R2 3, R30, 
R31, R32, R40 N XlWnft&WCRlOa, R20a, R21a 
R2 2a N R2 3a, R30a, R 3 1 a *5 J: T^R 3 2 a 1> <D t WiM 

mX~frZ> 0 ifcfc, A3, A4*5it5A5t±9ra®R4 0Sr#5O»J:aiU/tS-C*> 
3 0 fc*5 % A3, A4*3J:tJ«A5±^fl*-t-5B*a£»4^fll*^t:v^Tt>J:v\ 

/we^Tjs Uy, h V z^^-jvr ^ V % by fcf/ur $ y N h y 7f^7 5: >\ v> 

t?y^>\ !)^ t^y ^ 4- (n, N-v?^w^y 

) t;yi?y 2, 6 -v 5 (t-7^/u) -4-^^°^^ ^/y>> n, 

N _^^^l/ T -y^ x N> N-v?xW-y^ 1, 5-v ? TiJ i lfv';?n C 
4. 3. 0] 5 -^>- (D B N) N 1, 4-^TIflfv'^D [2. 2. 2] 

OrtZl' (DAB CO) N 1, Z-VTW 9 */** [5. 4. 0] !7^x#-7- 



66 



WO 2005/063705 



PCT/JP2004/019795 



(dbu) o j; 5 ^t^tsi^^tfs - i , mmtt* hy^/is 

(l) aaitWc^SW©^* (10 0) JhlBKJ: 

*7c, #£>fr7Ub^ (1) ^.t^btUfcfb^ (10 0) ©R10« 
£&WU-CVvrt>J:V>5- 1 Ol^^DT/^^/HOi^^l^ AfetfJ-^ 

io^orws-e*5, (i) **:W:*38Woft:^» ( 

IB) (1) ^*5fr5X l^CHl^M) ir#5rtm5o 

$b^s nbthtiik&yo doo) o R 1 o ^t^ISrf t-cv^x % J; v^ 5 - 

(IB) (-fk-^fe (1) JcS3»t5Xl^CH5£<0-fb'fr*) £r#5r £2S-e#5„ 



67 



WO 2005/063705 



PCT/JP2004/019795 



[00 5 4] 

(F8s) 




(1A) 



F£fe«:, ^tt^J'K /<7^^ (o) ftb^^fifiiftbSlEo^qfiETx ti© 

tzfcte3¥^m%T, it&yo (8) tit&W) O) (Am i n a t ion 

££ttAm i d a t i o n) U #b3K,«fl^*©«*3E«:0r2K:.fc «9 

r t fc«t 9 N jfzm^&m ( i a) (grta^ ( i ) »c*5it« x i asafc*®^©^ 

_h|B^^— AJC*5V^ RIO, R20 N R21. R22, R23, R30. 



68 



WO 2005/063705 



PCT/JP2004/019795 



R31. R32, R4 O^ctt^n^bt^^R 1 0 a, R20a. R21a, R2 
2a N R23a, R30a, R 3 1 a 4oJ:T>*R 3 2. a fiB&ifc^fc© t ^fitfe 

K^^<t5^T5: K«> b/^^> -o-^v. ^rv'i'y, y^vyiDi^^ 
n-^^y-/K ^fy^/-/K t-^/-/K -f VT^T^ 

o^^jfer^^-zns, r-feb^by/K >r y^n- b y/K^«t b y^ 
f >7^ ^7^!7^> by* (^y^Pfy 

69 



WO 2005/063705 



PCT/JP2004/019795 



7Jn^7^^) /n'7^^A, ^PD^ (f!J7^P^^^7^y) 

2, 2 5 (v^^/u**^ /) -l, i' -tr^-7^yw (bina 

Pk 9, 9-v J ^^/^-4, 5-^ (^7*=/W*^7-f y) (X 
antphosk by-t-7*f/^7^^ hV ( 4 - * ^/l^ * # 

y^y^^^ Mj-2-7y/^7^y, 2- (v 5 - t -^/u*^7>r ^ 

/^^^^f^. 2-v ? v^^n^=3rv'y^^7^/-2' - (N, N-v^^/I'T 
3;/) If7;c=/K 1, 1' (^7 31=^*^7^/) v 5 - 

t -^^A'/ft;*^ — r^Af h77/^P#V K 1, (2, 4, 6 — 

^gi]^^^^u^v^^-efc^{i#(-ps^(*^^^^ jyfc#H-te> -7-by!7 
At-^h^F. # y i)a t-^b^->-b\ y^H*P7^ y^H-7-h 
y ^iti/7A, fcrnuvtr^ mmi-hvyj*. &< 

7^jw;7^ ^sMb-t^*-^ Tk^b-7- h y frwat* v v 
(DXo^mmm.&m^t^hv^^r^^, 1, s-tf* (^w^y) 

-J-^W, 1, 4-^TiFtfv^n [2. 2. 2] (DABCOk 1 

8 -i?T-f \f^?n- [5. 4. 0] !7^r77-7-^ (DBU) 



70 



WO 2005/063705 



PCT/JP2004/019795 



y^-^A N 7 mtv^v^ mk-rhvv^, nf^y^?^ 

^tM).^, 1, 4, 7, 10, 13, 

(1 8-Cr own-6). 1, 4, 7, 10, 13 If* 

l/fr'Ul/ (1 5-Cr own- 5), 7Wkfh7^W^^, JMb^ 

Rjeftftw:^ msum^k «*iu w*fc.fc 9 ****** 5 °'° c ^ 

gj&israw:. ffl»«*sk «r«. w** OTSta^^s^ a*. 0. 1 

Jbm.1 0 oNPK-efeO, ^SSI-fits 0. 8«Flffl-Cife5. 

ft*3 N ±|B^*Sr*^f53nRi: Uti4, D.Prira Tetrahedron (2002), 58, 
2041. *5«tT>% L.Buchwald J- Organomet. Chem. (1999) , 576, 125. ft if 

-^yufpp K^Oi5*7Um h/i/*^ 'O'-tfi^ ^r-^^^s 

n-^n/V-ZK ^y^n^V-vK n-:^*V-/K yy^y-/K t 



71 



WO 2005/063705 



PCT/JP2004/019795 



*K i£-fb$3 (i). tfWblPi (ID. mm (i), ftfcfil (i), IMMR (id 
% mstm (ID. fiKSMH (ID 5l7kfn#K irtw-feht-h (II). 
ftvryift (i) &£f£^if 5- («&*). *-fb<H (i 
) -efcs. 

y^A, j^ife-fev^A, Tkmit-r h v ?j±<d£ 

5^iifiSi*^^i»t^ (hyy^v-y^) 7^K©«t5^tlt 

&>9. $fal(-{*8 0 1 5 0 < Ct?fc«„ 
RtfaSHItf^ ffl«JR3|B|-. 1*31, RJKftft^J: 9 as, 0. 1 



72 



WO 2005/063705 



PCT/JP2004/019795 



**5. JtB3Wfe*T*l*i-«*»i: L - Buchwald fe<7> Org. Lett. (2002), 

4, 581. Sripfrf 5 1 1 5 ^^^PR)t*ft4v\ 

#bnfc^^ (1A) (DRlO^Wl^WXWV^-lO 
^WflMfrfr* (1A) &#3i:£tfS*T?#5. 



73 



WO 2005/063705 



PCT/JP2004/019795 



[0 0 5 5] 

(Gifc) 




G&te. Tfifg&mm'P* mtM&orff&T. SS©#ftTs «*<0##T*fc:tt 
^#^Ts -^##3 (8) tfc&t®) (10) £«r^J©U ^bttS-fk-a-^O^^S 
^m\z. «fc 9 |»*-r 5 iirfciDs *mW<Dik&'W) ( l A) (_L!B:£ ( l ) fc&tf 

±|B^^-^(^*5V^, RIO, R20. R21, R22, R23. R30 N 
R3 1 N R3 2, R4 0*5<fct>*n&£>t>*fc:R 1 0 a. R 2 0 a N R21a N R2 



74 



10 



WO 2005/063705 PCT/JP2004/019795 

2a, R23a. R30a, R31a. R 3 2 a *5 £tfR 4 0 a fitffifc© i: 
l^fi-CifeSo Ml aliS-B (OH) 2 T'^$ fh^m^h^o 

— ^f/vfn y K^©i5 47$ * pp*^ ^ a n t< * l, 2 

(II), gE&ffi (I). 7/^P^^^*>ii (II). ft^^fV 

(in te¥&mfz^t&X'%, &m\M, mmm (n) -T?fcs„ 

/V7? y N t°y^i/ N 2, 6-/V^v^ n-^^^/^U^ ^fctel, 8 

— s?rif yfi/? * [5. 4. o] yi/T**i- 7 — ^^ftifo^r^&SSR&r^ff 5 

(We,Hfi, ^u**?-*"-^ fy^y-N-^K *fctt2, 2, 6, 



15 



20 



75 



WO 2005/063705 



PCT/JP2004/019795 



•9. iMJCttx 10M5 0lCf*5, 

m x <o mm* it nmm-r s r <t ^ -e # s 0 

£fc, 'fthtl1ti\&V0 (1A) tf>R 1 Otf5{g&g£^rb-CV>T'b«}^5 _ 1 0 

^mwfDik&w (ia) wr^-cts. 



76 



WO 2005/063705 



PCT/JP2004/019795 



[0 0 5 6] 

(H*fc) 




(1A) 

(11) tfc&m (12) £&£0&u nhn^i^'^xomu^mm^x vm 

it^rt^J;^ *mW<D4k£-yo (1A) (_L1E5£ (l) f^ttSXl^ttM 

±.m**c— -M^V^T. RIO, R20. R21. R22, R23. R30. 
R31. R3 2 N R40. nfeitWl ^^W-R 1 0 a, R 2 0 a N R21a 



77 



WO 2005/063705 



PCT/JP2004/019795 



R2 2a. R2 3a N R3 0a, R31a. R 3 2 a *5 £X$R 4 0 a fiB&ife© 
-/K n-^n^Z-zK ^y/n^VwK n-^*/-/K >fy^/-^ 

t KB77y, ^^l^s ^ fdf-S^*^ ;/xfVy^!)n-/^f;V 

^l/>\ rh7t Kn77y S^^M^ f^*;VA7 5: KSfctt-^ *r1f- 
^ ^/i^j; b V 75 Kt?fc5o 

y s ..DBU, D AB CO©i 5 ^tiMt) t < tt» P !) A, h V 



78 



WO 2005/063705 



PCT/JP2004/019795 



zcit^mte. mmm.m. mm. mm^xvmteziK 0751270^ 

Mi o ou#K-efc£o 

*&m<Dfc&yo (ia) « N _biB^j: i9#btLss^^^b#a!-r^>^ 

'&btlti4b-&m (1A) ©RlO^ttS^f UWbJ:^5-10 
&&W<Dit&y>> (1A) Sr^5r^*s-e#S. 



79 



WO 2005/063705 



PCT/JP2004/019795 



[0 0 5 7] 

(K*fc) 




(100) 



80 



WO 2005/063705 



PCT/JP2004/019795 



fc&vo (13) ^fctm&mnm (14) &fz.&x^&mtm (14) ^ 
50s u-t (Suzuki 5Lj&-£K.n stiiie^), nhti^it^^mm^mmKx 

iJg^Oft^) ^5ti-S^-efc^.^ £>3V^ (19 0) tc_blB 

^^sos^tTo-c. ^m<oi^m (100) ^m^t-rs^-efeSo 

_hlB^^— -MC*^T. RIO. R20 N R21, R22 N R23, R30, 
R31. R3 2 s R40 N n *3 X.XPN 1 a ft bW-R 2 O a N R2 1a N R2 2 
a, R23a, R30a. R31a, R 3 2 a & Jzt^R 4 0 a tefiui£© % <D t m 
mm^&Zo RlObft, gt£S£*-L-C^T4>J^5-l 0j|v^*T/W^ 
/i^Sr^U ^(^g^Sfi. ^$^TV^t> <fcV\ RIO© rftt&K&^TbT 
V^T&J^ 5 — 1 Ol^ P7/^= A-Sj i^oV^-C^^^Hfcg^:^^ (^^^ 

H^c. MlbM (OE 10c ) 2 »:7tii5£Sn (E 10b ) 3 S^i~ (^ 
E 10c iiCl-6T/V d r/H*fc(i20^-^^o-C, ^/t^-Ctt^ *L 

) D 

< Suzuki # y ~7 V V ^ '^/^ > 

13) kit&w (14) t&sj&u nbfo%it&yo<D$m : &*iftWi^£. 

-tZ>^tK£<Q s im^W^m (1A) (_k!25£ (1) ^jott^Xl^^^ 
©<fb-a« ^Mi£-r^^"efc^^> fcSV^Wu (19 0) ^-h|Et[^« 

©^^rfTo-C, i?%m<0\\&m (10 0) §rM5ti-^^-efe6o 



81 



WO 2005/063705 PCT/JP2004/019795 

_^^t'o!J Ky©±5*7 5KS, h/i^v N ^<:/if>\ * ^ 

m^-r^mmtL^- 1 <om. <t rjs* 5^7^17^ ( 0 ) 

SP*>. s*?&#J» (0) iffl»ttfcfc5#«'«?^!7- b-Ctt. Stt^k 
^^RR^tt^VNjoS, JMfcftrtU*. S»^75^7^ 1,1' 

7*nty^nB^^ ^^Pif^ (by-o-hy/u 

^^7^^) /^7^!7'A, ^7PC^ (f!J^^a^i//l/*7 7^y) ^ 



82 



WO 2005/063705 



PCT/JP2004/019795 



tftthy^ juty* 1 *^ jut-j-hy*^ ^bf >77*w 

fctK ^itf42 0»112 0t-Cfc5. 

7511 OO^t'fe^ ^5S^**s O. 5 7514 8B#F^-C*fc5o 

7fc*s % ±lB#tfe%*tSfei- LTte. S. P. Stanforth © Tetrahedron 



83 



WO 2005/063705 



PCT/JP2004/019795 



(1998), 54, 263. jo«fcTX N. Miyaura, A. Suzuki <D Chera. Rev. (1995), 95, 2457 
<Stille V^J&> 

N *$£W(Dfc&%d (1A) (±IB^: (1) KifcttSX i ^S^m^oib^) £S 

&3vm3u (190) ^±mtmm<DRm^n-ox 
% ^m^t^-m (100) ^at-rs^-efcSo 

Ky©«t5^T5 h/^^ N -<^if^ ^^vy^ct^^ 



84 



WO 2005/063705 



PCT/JP2004/019795 



/<7-5*«7*. ^na^ (Tirb^by/^) ^7^!^^ S?* * 

_ t -7^ ^ h y (4-^f^7i^) tf>;*:7^>\ 2- (v>- 

t-7 , 7 t ^7-f>') tf7^=/K 2- (^v^n^^v^*;*:7^ /) tf^ 

by^o^^^^y, MJ-2-7y/^7^y, 1, 1 
irv-7A. 7yfli*5 9^ JIMfcP^frA. *{by^!7A N IMIstfy^ 7 

Kft*mr^ **U Wis R*«*U:J: i§3T> o. l 

75S10 0I*WT?*>9. ff«^»±. O. 5»S4 8NFM"X?*>S. 

fe*5, JlB^t****^*:***^^ S. P. Stanforth © Tetrahedron 
(1998), 54, 263. 33.fct>\ J. K. Stille <D Angew. Chem. Int. Ed. Engl. (1986), 



85 



WO 2005/063705 



PCT/JP2004/019795 



25, 508 ¥%mfZ> - £ ^ S_ e# 53&Sw*U£Pg^£*LfcV\ 

ttm&ik&m (ia) jsitx^isMo^fe (.100) JiiB^«t l ?#b 

£fc. nhfht^it^m (1A) *5«tt>*#b^7c>fk^ (10 0) CRIOiSI 

j£ rtHi^ RIO ^MOlIllrf LWT t> «t ^ 5 

-10|^n7^St$)5, (1A) 

I, (ib) Uk-g-y?) (1) fc*5tt5X l^CHSwf^l!) *#5ri:M5 

o 

#btb7b-fk^ (100) ©R 1 0 ^B^IE^^ UTV^T t> ,£ 5 — 
(IB) (-fb^^ (1) i'*5lt§XlMCHl©|^W ^#5:i:m5 0 



86 



WO 2005/063705 



PCT/JP2004/019795 



[0 0 5 8] 

(Mm 




(100) 

Mm*. TFm&f&frt'p. (o) mm^&T, ^^ui^<Dwm% 



87 



i 



WO 2005/063705 



PCT/JP2004/019795 



&Ts ik&VB (1 6) m#**£JWKS! (1 5) t-fcfcxX&M&M (l 5) % 
^UT (Suzuki jx/£*fcfi StilleKJ&K #fefr5fc^<£^££EffM^<fc 
9»4t5-i^J:5s (1A) (-hfBsSCl) t^MtSXl^i 

*JDK^©*fre*) «rK3£i-S^^*>«*^ *>5VMi N (18 0) m±.IB 

i:ra*ORiSS:ff 5^^fcJ:9. (100) 

±15*^— Afcl*5V^ RIO, R20. R2 1, R22. R23. R30. 
R31.R32, R4 0, nfc'itWl a ^^CR 2 0 a, R2 1a, R2 2 
a, R2 3 a. R 3 0 a N R31a N R32 a*5£t>*R4 0 a <D h <D t IU 

MBX*frZ>o R l o b teWi7fc<Dh<DkmM^X*foZ> 0 

£fc N MlliSB (OE 10a ) 2 m*f'lttSn (E 10b ) 3 S&^f (5£*K 
E 1 0 a ttTKStJff^Px c i-6r;^;Htfctt2o^-i(^o-C, ^A^T- 

g&SaxTV^Tfc J^C 2-3 T/l^l/V^&^U E 10b f*C 1-6 T)V*r)V 

*&W<oik&® (ia) *5J:t^^WO>f^#j (ioo) (i. ±|B^J:9#fc 
#e>tL^b^ (ia) &£TF&htifr4k<a-M (10 0) ORIOLE 

-10l^n7^v£-Cifc5, ■#L$&W<Dik&m (IA) *fcli*«lflO^ 
ft (IB) (-ffr£*3 (1) l-*5tt5X 1 ^^CHl©M) 

o 

££>^ nhfLtl^m (10 0) ©R10^1tS^WTtJ:V>5- 



88 



WO 2005/063705 



PCT/JP2004/019795 



(IB) (te^ (1) t-*3»t5X liJ5^CHS©|^) 3« 



89 



WO 2005/063705 



PCT/JP2004/0 19795 




R 23 R : 




(D 

*fc(i^#^ET> ft?£#J (17-) l^^a^y{b^IlrS)St, RIO a 
^^.i/if^±^/snyWb$^fc^t>Sr# (N-1 -II®, #<b*L£<ffr^ 

5 2i\ fcSV^te: (N-i-llS) Kiovv-c, S^M^^T, ^ 



90 



WO 2005/063705 



PCT/JP2004/019795 



i£#&jxJ&L (N — l - 2XSK #e>n5^feO-»MS:FfSI^J: 
-tl^iOs lF$&m<Dik&m (1) &$£3t"*-S:*r8re*>5o 

±12^=^— «MH*3V>T\ RIO, R2 0. R2 1 N R2 2 N R23. R30. 
R 3 1 N R 3 2 N R4 O „ n*5<fctJ*X 1 ftbtfKlR 10a. R 3 0 a , R31a 

R 3 2 a*3j;0R4 O a ttitftiiiO £ l^#^T*£>5o £7t> R 2 0 b, R 2 
1 b, R 2 2 b*5£U*R 2 3 b tt4>&< £ t>— O^^JDS^T?* t>. , a«9^R 2 
0 a N R 2 1 a N R22a *5«fct*R 2 3a ^H^^^i - ?) S^T^i - . 

(N-1-1IS) 

Sria#i-5t©"e*»ttbfiW^iS3£tt'fev^^ ^w^tt. y*y-/K 

^dr-^-v, ^-?9is^ ^vme> J: 5 t£BW3M&<ik7k^M, 

ftai-x/Hg, ^nn*M, ^DP^y, 1, 2-^BBi^y N Hit 

^if©f«W5^i^'c^, $fjg^fi. (#&-y^y — 



91 



WO 2005/063705 



PCT/JP2004/019795 



, If (C 1 2 h Hlf? (B r 2 k B^m (I 2 k N-^an^y^^ $ h\ N 
~/U-e£>9> ti, Hit. 3?if?&S 0 

tu^»^ mm. wasi^* m^. -20^1100 

5 75^4 8BfP^l?fe«9 , 1 2^I2 4B|f B lT'fc5 0 

*mw<Dik&m (1) ±ib^j: D^bttas/ss^^b^-fs^fet- 
«t v) mm it r±**Ri- sit ^tt5» 0 

#bHfc<ffr£^ (1) OR1 O^H^^&^bTV^T^^S-l °* 

(i) mrtms. 

(N- 1 -2Ig) 



92 



WO 2005/063705 



PCT/JP2004/019795 



X$KmhZ.ftbfcfc®\<D— gp-Cfc-5o $ fcfc*XSSrW^-r5X»i: UTtt.John 
F. Hartwig; Angew. Chera. Int. Ed.; (1998), 37, 2046.. Steven P. Nolan, et 
al. ; Org. Lett. (2001), 3, 10, 1511., Stephen L. Buchwald and Gregory C. 
Fu, et al. ; Org. Lett. (200O), 2, 12, 1729., Stephen P.. Stanforth; 
Tetrahedron (1998), 54, 263.. Karen, E. et. al. I J. A. C. S. (2001), 123, 
10770.. Stephen L. Buchwald, et. al. ; J. A. C. S. (1999), 121, 4369.. D. 
M. Tschaen and R. Desmond, et al. ; Synth. Coram. (1994), 24, 6, 887.. John 
F. Hartwig, et. al. I J. A. C. S. (2001), 123, 8410.. Gregory C. Fu, et al. ; 
Org. Lett. (2001), 3, 26, 4295.. Damien Prim, et al. I Tetrahedron (2002), 
58, 2041. t£b*%mi?%^kti^^Ztf^frW&fe£fr^^ 

LfcV^-a^fi. EAT© £51- UTtr o^-k &X*% 5„ 

^h^ixF, mv'^AOi ^iftaeRi:^ 2, 2' -tf* (v^^-yi^;* 



93 



WO 2005/063705 



PCT/JP2004/019795 



^^Sfi. tt$3§M£k ^J> mm^xiomtezAK mm. 50M2oot 

TfctK 7 0M15 Ott&So 

sjsb#Pp1«> wiBjpMsk »3Ws um. Rj^um^x'omts:^^, mm, o. 5 

%W<Dik&m (1) SrHsri^-c-tS. 



94 



WO 2005/063705 



PCT/JP2004/019795 



[0 0 6 0] 

(P80 




(D 



9, ifmmcoit^ (i) ^S43gi-5*fe"e*>*^ *>3v^ (p-i-ixa 



95 



WO 2005/063705 



PCT/JP2004/019795 



o 

_LIB^^r— AJ31*5V>T, RIO, R 2 O. R 2 l s R2 2. R23. R 3 0, 
R31, R32, R40, njoJ:t>*X 1 ^bW'R 1 0 a , R30a, R31a 
N R 3 2 ai3iOtR4 0 a ifcfc, R2 0c. R2 

lc, R2 2c*5j;t;R2 3c!±, V^T^L**— 0^7 * 7 — /Hfefc^ST-fe 9 , 
i^5R20a, R2 1a. R 2 2 a SoitFR 2 3a }C^tt-?HM/S"t~6 

-To 

( p - l - l It) 

nbtltcik&yo (1) ORIO /^SM&ijE^W LTV >i Tt>«tV > '5 — 1 Ol 
&W<Dih&® (i) 5r#5^^ 5 -e#5„ 

( P - 1 - 2 It) 



96 



WO 2005/063705 



PCT/JP2004/019795 



jfe«r*B3fei"«*ifti: tttt, Kurt Ritter; Synthesis, (1993), 735. &mft>fr 

^mm<D^m (1) «\ ±ia^j:9#b^5^^^^^^-t-^^^ 

#btbfcfb^#/ (i) ©Ri otffcifcSSr^UTV^fcJ^s-i OA 

R 1 0*#iS©B!atfctW-Ct>J:V^5-lOjl^nT^^li-C*>5* 
(1) «r#5r 



97 



WO 2005/063705 



PCT/JP2004/019795 



[0 0 6 1] 




(20) 



o23 n 22 




(1A) 

(D#^T^#» (19) kik&'Va (2 0) ir-lr^U ^hfi^i^^^m^ 

itmrn-s: y) 1^*1-5 riiaD, ( i a) (Jita^ ( i ) i^tt 

_tf2*^— -M-S^T, RIO, R20. R21 N R22 N R23, R30. 
R31 N R32 N R40 N n *3 XTfW 1 i£ Xf\Z R 1 0 a „ R 2 0 a N R21a 



98 



WO 2005/063705 



PCT/JP2004/019795 



R2 2a. R 2 3 a $$&XfR 4 0 a tt£&i&<Dt><E>£ I^Ht?*>3o El 



im^<o\\^m (ia) ±i5^«t ^^bn^^^^^bm^-r^^ 

•£fc, ^bfot^t-ii-W) (1A) OR 1 O^t^S^ttTV^Tt «t^5 - 1 0 

ifmn(o\^m a a) &#3^^-c#3o 



R' 



,40. 




N 



99 



WO 2005/063705 



PCT/JP2004/019795 



[0 0 6 2] 

(R80 




(1A) 

&m&&ffiMK£Y)&£:-rz>z.kiz£Y)^ *mw<Dfc&m (u) (Jtiass; d) 

±13*^— A^*5V^T N RIO. R20 N R2 1 N R22, R23. R30, 
R 3 1. R 3 2 N R40, nfc'itTWlftb^R 10 a. R 2 0 a s R21a 
„ R2 2a. R 2 3 a*5<tTJ ? R4 0 a t*Mj&<D*><D hW\M$&-?&>Z>c *fc % E4 
s E5*5«fctfE6W:j3r3i-35*; 



100 



WO 2005/063705 



PCT/JP2004/019795 



R 31 

R 40 N N 




5 *mw<D4k<a-m (ia) ±iBjcj; oftbtLSR^a^flfed^btwisi-^^rfe 

«fc D JM^fcttfMW- 5 ^ t 5„ 

nbfrtitt&m (1A) OR 1 O^Mf UTV^tt) J:V> 5-10 

10 *$£W<Dlk&M (ia) lrH5ri:^-e|:5 0 



101 



WO 2005/063705 



PCT/JP2004/019795 



[0 0 6 3] 

(sifc) 




smz, Tfmm&wtp, (o) mm. 4t&w (22) ti^m o 

t5wfctJ:9,*»MO^(lB) (_L!B5£(1) l:*5lt5X l^CHi 
(22) kik&Vo (9) SrRJS^^ #&ft3fc-£4fc©*Ii3&«:j3rSte:<fc 



102 



WO 2005/063705 



PCT/JP2004/019795 



Vm^-fSZ- k\Z&V), &mW(Dib&V0 (10 0) ^littT (S- 2fe) N £ h 

^Mmibizfrmmu^mmnitG-m (ib) ^.tm<x8k (s-3m -?*> 

±12^=3?— -MC&V^T, RIO, R20 N R21, R22, R23 N R30 N 
R31, R32, R40 N n. Wl aJStDWl b&bTJ^R 1 0 a N R2 0 a 
% R21a, R 2 2 a N R 2 3 a N R 3 0 a N R 3 1 a . R32 a jo &X*R 4 0 

^mmo^m (ib) ^w^o^i^ (100) jtiE('«t«9#b 

So fc*5 % ^Sr^it-f-SXm^ ft-fr* (2 2) htt&m O) SrKJ££*/tft 

So 



103 



WO 2005/063705 



PCT/JP2004/019795 



[0 0 6 4] 




T*fc{4 N ^ffitt^lt, (0) ftl!l<D#4T, -fb^ (24) £<ft; 

(2 5) ££r^frU oV^% Tklft^PU ^fe^Mfc^^^SSrEffll 
KiJ; tJRfcirrS- ?K *mW<Dik&W (IB) (_bfB^ (1) ic&tf-SX 1 

^^CHl©M) ^^5ti-5^T^S (T-l?£) *K _h|B^ 

(24) i^-a^ (25) nbfrz>\k&tfc)(Dwm 

104 



WO 2005/063705 



PCT/JP2004/019795 



-2j£k Zh\z&Mteb&&&mtoV*&W<oik&& (ib) ^tm<J=rfe (t 

_hfE*3r— -M-^T. RIO. R20 N R21, R22, R23 N R30, 
R31, R32, R40, n % W 1 a *3 £TJ*M 1 bTJH^R 10b, R 2 O a, 
R 2 1 a, R22a, R 2 3 a N R 3 0 a N R31a, R32 a*3<tt^R 4 0a 

*35W©fl5*£tt (ib) asj:^**?!!©^* (100) JiiB^«fct)#fe 

5 0 fc*3 % *«r«aei-*xm4:. (2 4) (2 5) M^tt 



105 



WO 2005/063705 PCT/JP2004/019795 



[00 6 5] 

(U80 




Uifett. ^IStt^I't's (2 6) <Hfc1^> (2 7) y 



106 



WO 2005/063705 



PCT/JP2004/019795 



nm~£tcte?*y frtm) t&Kj&isttMft (170) &m (u-i-n 

-g-fe (IB) (_L1B5£ (1) t*5»t5Xl^SCH£©ft^ft) «raS3t"t-5*feT? 

*>5V^ JifB^fefclTOfcR&LTttJDtt: (170) (U-l- 
llg), oi^\ ^(Dik&m (17 0) <Z>7k^£<Sr. K©#^T*^J±*«ET 

. j&tkl (u-i-311), tshi^ &mm*mmte&y&3s-rs^t\z.£y. 
*mw<D4t&yd (ioo) &m&-tz>Jj&x*hz>o 

JilB^^— A^joV^T. R10.-R20. R21, R22, R23 N R30, 
R3U R32, R4 0*3it) $ n^bWuRl Ob, R2 0a, R21a, R2 
2a N R 2 3 a x R30a. R31a, R 3 2 a *5 «t T>*R 4 0 a Jimn&O t> <D t 

(u-i-iiS) 

> v^^w^^y ^^^-yuai— y-/i^©J:5<t^— "T-AHS^^WSw i:* s ~e 

KSftnii, tbi^jm^ s*aix Rjsatia^^s^, o. 2 

(U-1-2IS) 



107 



WO 2005/063705 PCT/JP2004/019795 

5 ) Sr^tf5^t^T?#S 0 

^7i^> y k y h\ h y w y tvu-^ y ^ t k y k© «fc 5 * f y r/w^/^v' 

10 

zw^- n «t 5 * mmmmm. = ? y it m ? m<o «t ? km * mm &m*f 

15 KJ&m*tt. W#JDMsk S»U WaSteiOafcSa*. 3S«t. -7 07??II5 0 o C 

ism* 8^raT?*>So 

(U- 1 -3Ig) 

^ : f;V^—=r;V<D£.Dt£^ — : T>V^ f*/Wc>\ ^Oif^ ^i/t^yco J; 

^Mfefofrmm, ^do*^ d a ^ ^ 1, 2-v j ^PP^^i/ N m 



108 



WO 2005/063705 



PCT/JP2004/019795 



RjSfiflCtt. «BW. WKfcJ:0JI**^ -8 07^18 0 

*38ffl©^» (IB) fcit^^W©^*! (10 0) ttu _hlBteJ;«j#& 
*fc, m$>ntiik&'&} (IB) OR 1 0 tllrf LTV^Tt J:V> 5-10 
% R 1 O^^Og^K^WbTV^tJ^S- 1 0*^ P7^^iT?*)5 

*$&W<D4k&yo (IB) lr#Sri)55f#5, 



109 



WO 2005/063705 



PCT/JP2004/019795 



[0 0 6 6] 

(vifc) 




vm-z, jfmm&m'p. (5 3) (150) (-j-**?-^ v^v 

5 j*nm-$ztzte? y ^miw (140) (v-1-1 



no 



WO 2005/063705 



PCT/JP2004/019795 



0V^% #F>n5#*P^M (14 0) <D^lsi?/lHiL<D*M&&. i&S 

fSr^ia^ *&W(Dfc&® (1) *»iit"t-5*-&T?fcS^ &3V^fi N _b 
IftfrfefcHW-Rfcl^ttJn* (140) (V-l-lIg), ov^-C^r^b 
&m (14 0) (D^l/iSMtL<D7km&&. &9tt£t>t£s 3t5c£fcteflft7kL (V- 
l-3Ig), PR4 0a©riS^it5ii:f^^ <fb^#> (2) 

-h|B^=^— ■MESSV'-C* RIO. R2 0, R2 1. R2 2. R2 3. R3 0 N 
R31. R32, R4 0 N X 1 *5ctt>*n ft h TNCR 1 0 a N R20a N R21a 
% R22a. R23a, R 3 0 a N R3 1 afeit/R 3 2 a{±ii©t©t^f 
iST-2fc5o M2ft!Jf !)A|fcS7^i/^A7^ KtfcS. R200 

^£Js<^ffimS^S^^cS-efcSc uttO, Is 2. 3, 4£fcte5tf>gifc 
T'&So kttO, 1> 2 N 3 S 4*fc(4 5(DltT^5c ££>l-s P R 4 0 a f± 
fftf&OR 4 0 a £EJ*iTe*>5;&>N *fcfi N (0ig^t±. t-^ 

ft? ^ktf-?%% 0 

if$m<oqc&m (i) *5«tT>Mb^'#i (2) ±iB^i «?#6>tt5^m^ 

£fc. nhflti^m (1) ©R10^ftS^LT^Tt<tV^5-l 01 
R 1 0 3&*#J&<Dffi&g&WUTVvrfc«fcV>5 - 1 oi^D7/^S-efc5* 

#5. 3^*3; ^^5t-r^xm^Hu^^7k^^p^xs,bfi N ii^ft^^-te. 



111 



WO 2005/063705 



PCT/JP2004/019795 



mfc&AtiMx-XMM~fZ> ^bhX% So 
[0 0 6 71 

TJl^P<7)^"fe^ ffl%-t£^ T.W.Greene, (Protective Groups in Organic Synthesis 
) , John Wiley & Sons: J. F. W. McOrais, (Protective Groups in OrganicCheraistry 
) , Plenum Press ^lEHtO^Sc^ <fc \)&>T<V£ 0 i-fr 9 Z.ttfX% 5 C 

r 5: y m*-t£, h v * v by ^^/^^ y /k b y -r 

KJSSSSMflFKi, #^PI^te&v^ N ji^ s o°CJ^5 

o 'CT-fe 9 , s^B#r^fi. i o mmibm 1 8 B#na-cfc s 0 



112 



WO 2005/063705 



PCT/JP2004/019795 



h\ -7-by <7^y h=¥^K> 7-hy ^A^b^v-K. #y ^-t-/h^K 
±m&j&\z.&imistiz&mn. m*-t£, *9j->^ ^/-/k n-^o^ 

/-/K 'fy/n^V-zK n-7^y-/K \.—-f9J-f^ 
ju s i?J y^n fc?/l^— x/K Th7t Ko77^ v^^i*-^ v^h^rv^ 

0°C7!?M 1 5 0°C-Cfe «9 s RJfcRSffiWu 1 1 0 H^WX?*)*. 

» 

ifrnz-mfeteft^HiK mz-ti. ^y-^ '^-7?^ y^n-r^ ^ife^— tv^ 



113 



WO 2005/063705 



PCT/JP2004/019795 



^v-/k n-^^y-/K ^y^/-/K t-^^/-/K ^fyT^/W 
KJ£ia£«\ 0^110 0 < CT'&^ SlSNFBBttH 5#M75^7 2B#|ffl 

is -efeSo 

ir KT 5: h\ ^f-iM ^vW U ^ h P 75, K©J:^=£7 5 Kffi ; Xtiv 5 ^ 



114 



WO 2005/063705 



PCT/JP2004/019795 



±V&RfoK®.m£frZ>&4tmz, -LIST 5 /I©§iSSriSt5i«$ 

y jy^^^Aty ^At'f b (can) x«2, 

5; -p <^S*J V (DDQ) Tfc^o 

% ^fiSfi> 0 °C7!/^ 15 0 °C-?fc 9 . ^B#F^fi, 1 0 ftmTbm. 2 4 B#|fflT? 

yju^/um^m^ir^m^m^n^mx^n^m^m^i^^K Mx.i-£. m. 
m, ^it^mm, mm. mmmrn. mm<D£?temmm;mm, mm. mm, * 

^pg^te^frbfti^v #|x.{;£. —^r^^ *<f9v^ y^n-r^ ^faai— :r,b- 



115 



WO 2005/063705 



PCT/JP2004/019795 



0£5&^*^Wb^7k*SI ; IfcgM^vK ^oi^/k g^H^ntVK 

y /i^^^^/^— •7VK£><£5ft^— ^vHfi ; /K ^9 S — ;K n — 

:7°n/V-/K >f y^n/NV -/K n-^f9J— /K 9 J — /K t — 

Rjt&ia^tt. i^h^fe, mmmz-xymteztf. mn. -2 

RJtS^Wtt. RjSfflUe«U:J:0»3te 

o 
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h/i^n^j^Tfr^^ *y7 7-^^*^ b y 7;^n^t^t< tt b JJ 7 

b y /H8i ; ftK© j: 5 ; tk ; xi-±±.mm&v>m.&Mmx&z> 0 

mm. Rf&mmta. o°c75sioo°c u&mw^ io°cm5o°o x&v, 

SJt&^FWtts l^ra75S2 4NFMT&5o 

z&zz tizzy u&Mia-z, mmr, #m.tzxmmm5£) m^-rz^fejuzm. 
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ftf£#K:P£j£tt&v^s N M^Lfiv ^^-^^ ^-7°^>\ y^n^i^ ^m^—T 



/HH ; *MT5 h\ i?^fMM7; h\ v>y ^v^T-fe bT5 h\ N-y^ 

/U _ 2 -t°D y k^. -^-^y^A-y y^MJT^ Ko-fc 5 ftrs Kin ; 

-/v® (ft^&ifiK:^ y *y — M -efo3 0 

oTl^5fe-r5^^ffl$ft^ l fc^-efcft{^ i ^#^PS^^v^^ N ^x.«r % ^-s?* 
a-^, s*7i?vj»-m, 7^—=y^/K BMbs^ o??^- 

mft* EJ&tz&te. o°c75^ioo°c mm\a-±. 20^7010 
ifcfbK: =fc 3 ^5feic*3V^-c^ffl $ft5^tt^f*> ^^^B8# u>feVN cot- 
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i7A N Ty^^^Aty^WbWf (CAN) Xtt2, 3-.^nP-5 
6 _^ 7/ -p-^yy^yy (DDQ) flSJBV>fc*b3„ 

% iiST. SlS?aSl4. 0°C75^1 5 0°C-T?fc«9, RJfcHSIWttU 10^12 4 
^dr-^y— /k ^ o y/^© J: 5 'iT^n -^g* tfc'V^T, -7 8°C7I; 

o 

/Mi^ e ^biSI'fb7K3WS ; T-fe h = b y J: 5 fc= h y /HE ; Xtt-LIB*jK©iR 
Miffed. 
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v/^ f ;H-f/HZ) i 5 *x-f /i/I ; J — x^;-/Kn-^n/V 

H&<5^ giJ^^WJi-^^*^, ii^. SJftMfi. -2 0°C75M1 5 0°C 
-efe 9 . 1 B#P^S 1 o Btp^-efeSo 
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„ 7- h9 t Kn7 7^1s rf7t Kpft7 7^1Xii 1 h^riy^=f- 

tite^tiK m%-&. ^9^^ y^n-T^ ^x-f^Oj;5ftffi 

^J^H^U 3— A'iff'f-A'zz-'— *r/U<D£. ? ftx: — TW^g ; p« & J — JV 

ytyy, ^-^^7— v-i7 n^-^r-y-y— /k ^f^tny;^oj:5*7;i' 
3— /Hg;T*feh^ ^f/kxf/VT-by, ^;Ky7*Wh^ -fy*n 
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ft***, il^ RiSia^tt. -10°C7!?M2 0 0 o C (05gl-f±. 0^71^15 0 

y. Xli*^ {^f-jv^y^^iv^^y^ >0 (l, 
^c^) -fyv^^^ (I) •^^•^77^133^^7*— hSr^JBbTRfe^-fS^ifea 5 

JLlBRJSfc:«UB instil ±fB^7^^^S^SISSr^*i-5K^^ffl 
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j«<D «t o tzmwm. ; J*** * * ^yufcvlk p - h/^^/v- 

KH8J£tt£*L£^aS N tfiJxJis y^n-fV. ^ffl^—^/W 

oj: ste^vvisfcmfcfcmm. ; b^sm^vk @^^^vk s»^o^ mm 

y 3— ^/uji— ■r/i'OD.t'p ft:3i~7Vi^S \ *9 S — ^^7— /K n — 
^ B/ ^_^ ^ y -/ n ^y_ yK n-^^y-/K 77>y-/K t—?* 

tvHS. T^=-A*Xf±7k (*t>#a»!:r4s Ti?h>\ f b7tKo77^ 
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BLj&mMte, wMik&m, ®Misfrz>m. mmm\z.£*)mtez-i>K mm. -2 

RJfclSIHW:. gWlis ffcfflSJtSik RJfcffl£Sfc:.fc&#*ft 

cd J; 5 fc*$»Sfe ; BEBk SIR. «B£s * * ^/M^BK p - 
-biBBU^^^JS^^ $*t«^fiH4»*SE^ t>©"C*)^tf* 

fclRR5£W:$*L^tf^ 0|);Lfc£ N -^-f^ U^P-f^ ^T»^~ 

?/fe^n^y«7KiS ; BfclM^vK t^of/K 
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^n^V-zK ^y/n/V-zK n — ~7$ / — 4Vf9 J—As^ t—Zf# 

Rj&autttu im^^, ftffl^nat, *3a#fcJ:9»Jtes*s. mm. -2 

10 rj&hsihwu ?fmvmm. 

mm, 5^75^4 smm mma*. 1 o&m7bm2 *mm) t?*>*o 

o 

15 [0 0 6 8] 

25 % ^^s^ 7 xjg-efotL^> m^m^bfcm. uwtftjft-rs^i^j: s^j 
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0 (340-400mesh) *7c^m±^P ^Tft^^tlBW- 
300 (300mesh) <D «t 9 ftll^tt^v' D ^Vl^g^r/BV^ r. i; 6 

iff*, ^drv-y v'T'fb^^^O^n tVl^T5:^ = — 7^y^^^> ( 
200-300mesh) ft if £fflV^ r i: 5„ £fc N B AWfrg^bJ&SMi 

tt^w-t-^m-^^fcfi^ * y — /i^ft ^oja«tt»?w-T?o*ttJdSjeai*»^* iff* 

„ ~rJ»W9ffltmNAM- 2 0 OH^fcfiNAM-3 O 0H»^itiT?#5 
Tl^ft^W^^ ^J«r®*-fSri:fJ:J;t)s M^^±tfcSW^ 

[0 0 6 9] 

^JL*s*JSWf2:3&^5^«b (l) fcit/ft^ (10 0) <DUm3>&;<Dttm 
fc5V^fi^fP^I^7f^bTV^Xt>«t <, v^tbt>m*w*|.. ^ffl-rs^^f- 

»^r»«p-r 5 t> o-efettf±*4#f-ps^$ ftfcv^ r. t \±m *> m-ehft^o f- 
mzik&m (i) *5<tt>Mb-^#j (ioo) a* 7 y~&i: vxn^ti^m^. mria 

(D\\&m (1) *5«fctWt£*4& (10 0) ^fifeUTV^t>J:V^*yi:tt*n6)0 

7Kfp^^iifc^f^o-c^m-r 5 r. i: a*-c*# s 0 
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i) (DM&zmk&ya doo) (om.. mttt.fc<&m (D ©*?pft*5J:tw^ 

« (10 0) (Di&fcmh LTS»fc*L5»£\ t&IB^^ (1) O^y-^i 

t*ffra-*b doo) 07 y -fr^i^ottits - i 5. 

*38W^S^«» (1) *sJ:tWc»Wfc«Sfl5-&* (10 0) ^cov^ 
±IBA^s B*. C»U Difc. Eife. FttU G&U Kifcs M*fc, Njfe, 

pgu Q&u Rife. sifc. rm, u&&&xfivmz&vfzB.Prik&®\&. 

5 0 *7c. fillT©^^* 3*^* 
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[0 0 7 0] 

K&km (2 A) <Dm&Jj& (1-lfe) 




(2A) 

ttmn, ^mm&M*. co) mm^r^mmm^^T, mm 

T^fc(*^#IS^;T. (2 8) ^t&ifctfMb^fe (9) ££r,K/&L (Ami 

n a t i o n*fcfiAm i d a t i o nh OV^T?, riSP r o 1 SrBfe*i~Sr 
(2A) (iffliBoflttMb (2) »c*5»t«x l sJSMJDR-^t'fcSfls 

JtlB^.=¥— AlJiaaV^-Cx ntiitWla^OTRlOa, R2 0a. R2 1 
a. R22a, R23a, R30a, R 3 1 a *5 J;T*R 3 2 a temfizfitf) t> <D t IrI 
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^-iy^jU^^^m, 2, 2, 2-b^nnxhdr^;l/fcK 

>v*/ V b ef-i/%/u?$^/u<D£ 0 ft^u ^y£7cte b U fg»7^^^^ P A'S 

3^:27 /l^^/K 2 — ~ b n^^/l^^-=y#/w£—/K 4 hn^y^t 
^^^7/^^/1^^ J: 5 ftgmSSrW L-TV^T fciV N T7/^/^ ;3 f" , y^^ ;:: '' l/ 
Slcfcte-O^K b^r^^^/K 3, 4-^b^y^/K 2- 

^hP^yv'/K 4-~ ho^y^/wJ: 5 ^g^^S^^"L.-cv^-C 1 b=tv^T^/^ 
^y^£-efc^. ^y^k 4-^ h^y^y^K 4-^ba^ 
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[00 7 1] 

\\&m (2 A) <D2m%& (l-2jfe) 



HPro 1 




^(29) £i!tjiEtf>{b1^i (12) 4: MfrfrW (2A) Sr#5*^ ov^ 

, ftflP r o l&m4z-*%Z-t\c£Y), it&M (2A) («WB©^» (2) ^ 

j-fS;*^— .M-j^T. n^WWl^OTRlOa, R20a. R21a 
R2 2a, R23a, R30a. R 3 1 a^i^R 3 2 a (4f 5$©%<Z)i:Pt 

HPro 1 «7K*J®^*^f*BUaiOP r o llt^fi^to 
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[0 0 7 2] 

it&va (20 (Dmrnxm (i-3?go 




(2C) 

##T> -fb^lfc (3 0) tm^(D^m (14) ££EOSU ov^T% riSP 

r o 1 ^^f?>r fp, ft&m (2 C) (bSIB©^^ (2) OHR10 

-kfB*^— -M^V^T. XI. n N Wl a. Ml b *3 £t>*P r o 1 4fet5CR 
10b. R20a, R21a, R22a, R2 3 a N R3 0 a. R31 a*3.fct* 
R 3 2 a f±itinz!l0%<££l^#^~?& ; 5 0 
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[0 0 7 3] 

ib&m (2c) <D9m*m a-im 




(2C) 

#^ETs {k&Vo (3D tmm<D4b&yo (16) fc&RJSU ovvc% riSP 

r o 1 ^t-i t)s (2 C) (BtrlBCD-fb-a^^? (2) ©HRIO 

±.1B^^— A^£$V^ X l s n N Wl a. M 1 *5 J; TJ« P r o 1 ftfeW-R 1 

Ob, R20a N R21a s R 2 2 a N R 2 3 a , R 3 O a N R31a SoJ^R 
3 2a teffim<Di>CDkfflMMX*&Z> 0 
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[0 0 7 4] 

(2 A) (DU^W: (1-5*) 



R 



23a 



,22a 



/ \ 



w 1 



r\ // 



,10a' 




21a 



(19) 



HPro 



1a. 



-NH 2 



(33) 



1-5 



-,23a 



,22a 




m<DmETtttemf&T. K&m (h) ttt&m (33) t^j^ut^m 

(2A) «f3*U*i*-jfe^J:t)«aiaEPro 1 aSrl»*-t-«r.^|J:J:D 

> (2 A) (SufEtfMfcl^ (2) l^(t5X 1 as^A^T-feSte^) £r 

j-fg^w-A^v^ n. Wis El. E 2*5 .fctfE 3 ft fctMCR 1 0 a % 
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R 2 0 a . R 2 1 a N R22a, R 2 3 a % R30a, R 3 1 a&£X$R 3 2a 

■mtz. s HP r o 1 a fiTKSfcJDIC^^fcfiTfaP r o 1 a 8r*i-iET»ifc5. 

-mt^ P r o 1 a {i^y-^, 4-^ b^v-^vVK 3, 4—5?^ b^rv"< 
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[0 0 7 5] 

it&m (2 a) (om^m a -6m 

£4 p23a p22a 



Pro 1 - 



/ 



-N 



\ 

E 

/ 



HN- 



V / 



. R 21a 



W 1 



R 10a 
(34) 



R 20a 



1-6 



3 23a 



3 22a 



R 32 B 



R 31a 



HN N (\ /> 



-R 21£ 



>30a 



R 20a 



R 10a 
(2A) 

^iO^flP r o i ^i^tsr (p. >fb<a^ (2 a) (fulBtfHb-a^ 

_h|B^=^— -M^V^T, n. WL Prol. E4, E 5 *3 <£t>*E 6 ft btW- 
Rl-Oa, R20a, R 2 1 a N R 2 2 a, R 2 3 a N R30a, R3 1al5j; 
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[0 O 7 6] 

tt&m (2B) jsxxfib&to (200) (omm^m a- 7m) 




(2B) 

ttmi*. ^fm$<mm*p. ^wi* (o) »I®#^T^ o&m (35) t 

(9) ££Ktf?U oV^t:\ tK^^P^S^tU £ M-s MSProl 
^tSitia^ (2B) (HUlB^blHfcl (2) ^£>#3X ltf^C 

HST'fcStel^O 4r^3t-f-S^ (1-7-180 T'fc5^. fcSVM*. _LIB 
£l^£Kl<fbl^ (3 5) bik&m (9) ^i^^-B:. OV^ r o 1 £r 

m3k-$-&^b\Z.& 9s fl^tt (2 0 0) ^^it-T6^ (l-7-2$fe) X-fe^. 

o 
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R 2 0 a N R 2 1 a . R 2 2 a N R 2 3 a . R30a, R31a £?£I>*R 3 2a 
5 ?t5 ^£tf s "C# 5» 



139 



WO 2005/063705 



PCT/JP2004/019795 



[0 0 7 7] 

(2B) feitWU^ft (2 0 0C) (DM^fe (1-880 




,30a / \ 

R 10a R 20a 

(2B) 



P r o 1 ^tSiita "9s (2 B) {fflfc<Di\&m (2) i^fcttSX 

u.5acHitfe5M) ^mm-rs^fe a-8-im t?*>5^ 

tts ±ia^l^«^^ (3 6) HfclM&l (2 5) *SJC**, o^T% 

P r o 1 Sri4t5^ 9 N (2 0 0 C) (JtufBOft;^ (2 0 0) <Z5 

HRlObtfcSM) Sr543ti~S^ (1-8-280 -C*>5„ 
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±.B&X*— Afc*5V^ N n. W 1 a „ Ml3o<fc7J?P r o 1 ftbTJ^R 10 a. 
R 1 0 b N R 2 0 a. R 2 1 a . R 2 2 a N R23.a, R 3 0 a, R31a 

5 ^5^<b^-T?#^.o 
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[0 0 7 8] 

tt&m (2B) fei^i (2 0 0C) (Om&JlW: ( 1 - 9 



3 23a 



3 22a 



-,31 a 



D 32a ^_ 



Pro 1 N 



:Q + M 



' 3 0a 



V / 



_ R 21e 



(37) 



,10b 



,20a 



1-9-1 



(27) 



23a 




3 22a 



Pro 1 N 



1-9-2 



v / 



-R 2 



la 



R 1UD R 
(160) 



,20a 




R 22a 



1-9-3 



V / 



-,21a 



3 20a 



3 23a 



D 22a 



(2B) 



R 



,31 a 



■>21a 



■>30a 



jlOb' 



R 203 



(200C) 



TFm&mm^s ^mmn. faster. (37) 
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7) (i-ftfc>^ V ^&J*t&m&fri'£i?'y— J r--^t*.M) £ SrSJfc LttflPft: (1 6 
0) (1-9-lIg), ov^. #^5tt*n#te^ (16 0) <7>-<^ 
/W4<D7K^S*M5ti b (1-9-2 Ig) > $ P r o 1 SrBfe5fei-S - 

£ .fc 9 x ik&m (2B) (mJlBO-ft:-^^ (2) (Cjot^Xl^CHST^Sft 

16 0) £r# (1 — 9-1 It) N ol^T% Z-<D\\&m (160) $ 
(DftfcTt. fcfl^^^Ts Aft* b (1-9-3 Ig) N £ b Proll 
itSriia^M (2 0 0 C) (ftufBcrMt?^ (20 0)©5t)R10b-t 

-hia^^— A}-*5V^-C, n. M2*5ctt;P r o lftbW-R 1 0 a N RlOb 
„ R20a, R 2 1 a . R 2 2 a N R23a, R30a N R31 a 3o <fct^R 3 2 
a filtififc© mMM-ZfoZo 
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[0 0 7 9] 

it&m (19) (Dmmjjfe (2m 




« (38) Sr# (2-lIg), oV^-C\ ft&m (3 8) KN-T/^Mtm^ti 
fell-%,U?$~Mkm : &fr.fo^Xik&'yo (3 9) (2-2Ig), 

^w#^T^rt^#^T. (3 9) fcWiim*BiJfc^x4b&yd (19 

) ^it-r^^fe-efe^ (2-3Ig)„ 

JifB*^— A^4oV^-C N W 1 N El, E2feitFE3?ibW:R10a, R2 
Oa. R2 1a. R 2 2 a jSilT^R 2 3 a tefffi&tf) t> <D £ fflMMX*&& 0 */t s 
E7(i0rS©^E2 (CO) E l-g£#5<^jtL7«-C£>5o 

o 



144 



WO 2005/063705 



PCT/JP2004/019795 



(2-3 Ig) 

1, 2 - v?^ p n E t^^i<D J; 5 p ^ Wk^bTKi 

^n^lfy^!)A (PCCk ^P'Ait'^^^ (PDC) <D£*>tSi9 
n.kg8g N Dess-Martin (Dess D. B. , Martin J. C. , /. Am. Chem. Soc. , 

(1991), 113, 7277). ffiJBj&fltfW £ LTN-^ f-fl^frib V ^-ll-*-* > K ( 
NMO) <^5^qET■T?^^ft*ffiv^Sifi/^7 l = ^Agfe (VII) rh^^ntVUT^ 
t>i» (TPAP ;Ley S. V. etal., Synthesis, (1994), 639), ^^/W^/l'* 
K— iMfc;*-^'?- y ,p (S w e r n Miglj ; D. Swern et al. , Synthesis, 

(1981), 165) oJ:5^s?^^/^/v*^>K»fl2«ISISr^»fS-^* s "^*^ ^ 

RjES«piHr±. maswHsk *»Js wk. Eaautfc*0 ****** a*- °- 1 

M10 0 Btra-Cfo 9 s £?il*-te> 1 1 2 B#F^T?fc5 0 

_kfB<fbl» (3 8). te-g^ (3 9) *fcf*fk«fr* (1 9) tt, ±IB^J:D»fe 
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[0 0 8 0] 

it&vo (2D *5W» (3 4) (omm^m (.3 so 



E 8 — OH 



E 8 — OH pR 40a / 

/ 3-1 \ 
PR 403 NH +~ V 

/, 



(40) (41) 
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3-2 



J±_ PR 40a N 



\ 6 
E 6 

W 1 

(42) 

*^f*s ^ttSF^^s fl^* (4 0) K-N-T/^Mmi^nN-X/ls 
7$-Mm&fcf&Wk& ! ® (4D £r# (3- ix®). ovve, fc-a* (4 1) 
SrSWbUb£*> (4 2) (3-2 II) N (42) £ltiti£<ZMb 

g-tt (12) ^kisit^ (2D ^fc^b^ (34) *mm-rz>3>m 

(3-3IS) -e*>«o 

±|B^^^-^^*5V^Ts W 1 „ E4, ESfcit^Ee^bW^RlOa, R2 
0 a. R 2 1 a N R 2 2 a fciOT 2 3 a tti^C'bW^f itfcS, 
E8ttfilfi©S:E4 (CO) E5ltr#5©(iltfcSTfe5, £fete. PR4 

n t -^bdri/^7/V7j?^y^*fc(i^<^^^S"efcS) -efc^o 

ft*3 % tt&<& 3-1 X®{3, BU^A^^CX??? 3 
-2Igli, Su5zti<^ (2-311) ^2pC-C^fT5 i«^^-e#, £ fetes 3- 

3Igft, MiB©C^te2(SC-rfT5s2i:^-e#«„ 
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[0 0 8 1] 

oc&m (2 4 a). (3 6 a). (22.). it&w (35). \^&m ( 

2 4B) fcitFft'&i (3 6B) ^Mit^fe (4ft) 



R31a 




(24B) (36B) (22) 



tP^^/^^HWlt, (2 4A) ^fc(i{b^ (36 A) 

(4-lIg), OV^\ s*=7*?t7J* (0<fffi) ftfeS£<E>#3E"K (2 4A 

) %tLttitt&m (3 6A) Sr7fN^^JR^*7t»^X^M^^t^b"C. HU 
3£<ZMfc<3"#> (2 2) Sifcmk&m (3 5) Sr# (4-211), 

^^rc«##^b> -fb-g-lfc (22) t-ttmk&fa (3 5) (^o^yWl: 

^L-C, <b^^ (2 4B) $.tz.mt&m (3 6B) «r»l3ti-5^ife (4-3X 
U)-X*1bZ> 0 -ffc^fe (4 3) mfflgU ^n^Wb^lMLT, ( 

2 4B) ^fclifl^Jfe (3 6B) Sr»3gi-S^rifet?*>S (4-4lt), 
±IB^^— -MZLiJoV^ n*5itJ!R3 0a, R3 1a N R3 2 a^o<tU ? PR4 
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Mlbfl, 5£B (OE 10c ) 2 S£fcte5£Sn (E 10b ) 3 S (5£4» N E 10c teC 
C2-37;^i/yI^U E lob ttCl-6 7;^;i'M^t) *t?*>S 0 
(4-1 Ii) 

N y yyn w§ K©i sttTfriJ v&mm KSWsr 

o 075^2 o°c-efc«9, &m\z.n. -8 ojbm- 3 o'c-efcSo 
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So 

5 ±M(DjD&(Dttl„ David Crich et. al. .Synthesis, (2001), 2, 323 ft <?f ^IB^ 

f ;U _ 4 - ^ f- ; i,t° y v?y<D j: 5 *tHS#ST> ^F^fe (4 3) 

y 7 /^n^^>-^/V7}NV^7K^^S^$^Sii:^ctoTt>'fb^ (4 4) 

10 (4-2IS) 

(^d^^^^^^^ vx<D4k-e>m (22), {b-a-^ (35) ©g^jfe) 

15 5 /«£7 5 Ki ; Xtt^^ f^^;^^^ K> ^/u*7 ^© «t 5 fe^^*^^ KS 
x «_tf^ (v^^cc^/^/j^^^-r y) * u -y ^ ^] ^7 ^7^(11) 9 

0 7yh\ ©«t5 4 2|f^7^!>A«> fb7^M)7*-^7-f^ 

25 -if* (-^y ^^/i^fr;*^ y ) y^ciir^] ^pp^7v?^ (II) 

<5o 
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{xxmzutk \^x<Dit&m (2 2). -m-a^ (3 5) (omrnm 
7=3f^ (n)7i^*^7^) /^^-^ (o). hy^ (^y^pT>7 

tfy) >^7i?!)A (o) © J: 5 ^ O io/"?7 ^S4r W 5 

o 

^ffi^tL^^X^^i: Ltlt ^^rf-^^-/^— i-f (IV), ■^^^A^ZL't 

f (iv), ^^f-^^^^-i-f ( i v) &w &mwz^*-y- 

^f/Uff (iv) "trfo^5„ 
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8H*IW-C*>?K 2 73rS4l*IH-e*>« 0 . 

*S3. ±:IB^fe«rtt^-t-S5:Sfc^ UTf4, Kurt Ritter P>© Synthesis 1993; 
735-762 frm? 5 - i 5„ 
(4-3IS) 

SAWAri, ft#Jl(*k t**fc.fc 9 «flf N -7 8^HE2 5°C 

(4-4 It) 
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s/a^np k% mt^*~^. j-$->mkV A,. Hiifrfb 9 A/> Eifrffc 
9 A,. jyti^^K HJMb Ay. 2, 2, 2-hU 

5 ft n V isiYM &mfZ>^-t^~<:^, m-m\a-i=M.4kY) A.. HJfcfbDA/. 2, 
2, 2-MJ^n^-- 1, 3, 2-^^/^^ — /K H.3 9 A>"T? 

o 
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10 



[0 0 8 2] 

fc&m (25). \\&m 



,22a 




(27) &$LtH\&w ( 9 a) <Dm&tt£ ( 5 m 

R 23a p^a 



5-1 



R 10b M ib 



Haf 



\ / 



-»21a 



(14) 



->10b' 



->20a 



(9A) 



5-2 



R 23a 



-,22a 



->23a 



R 22a 



M 



-R 2 



1a 



5-3 



(VI 



\ / 



,21a 



,10b 



3 20a 



-,10b' 



-,20a 



(25) (27) 

ttm*. (o) mmo^Erf^ (45) t 

Mft<Vfc&W (14) i:SrRJSUT^^* OA) (5-13K ov>TN 

^b-a-fe ( 9 a) {cv^^Mtm^tc^])-^-^^m^Rjt>ut^ (2 

7) (5-21®, ffc^fe (2 7) ^^^5tf^««*^^tt^X^ 

JRWKfcJRft bT, (2 5) *MaM-S^* (5-33) -CfcSo 

_hfE*=¥— Afc^T, Ml. Ml b *3 iO«M 2 b R 10 b, R 2 0 a 
R2 1a. R 2 2 a*5it5R2 3 ar4ffiifiOt>©fcPlSai"C?*>So 

Ha i lram^Mfcrtll^-T-efeOs Hai2«Hai 
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) 

(5-2 It) 

y ^-/i^g-fbia) 

GtSHfek flS^* (9 A) kfanrV -<c-M*mt.(Dm'V'*r*'* 

*sVJ*—^u?is]m&U&**** (MSHfe) a^£9> (2 7) (-Tfcfc* 

(i) iSSgifc 

SUM (i^t-v'^f /^^'T/i'f tftf f 7 t Kd 7 7 ^) -CfcSo 

M-T^v"7A^J2lBM^«U (9 A) Srffc*'»cRjfcSU::Jn*.3. 

S )Smf^ Jim^^b^ (2 7) *S4*U »^^i<^ 

SJEJafttt:. UHSJDK^ «fi*k WKKJ: 3 ****** - 2 075^1 5 0 

(2) mmm 
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^(2 7) (tftk>%^ Aft^fc) rfc**-T?#5o 

WfefrSfc** (2 7) tt. a*. W-5-i:4<. *oigt^t5. 

(D^-Mbig) 

y^W?:*^ 7 5^';^Att« (2 7) Sra43fti-«^fe"X?*>*. 

'&bfrZ>\\&m (2 7) tts ii3t> ^BHi-sriJfc <. *©Ig^«ffit5. 
(5-3 IS) 
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5-2 XST?J83g Lfc y ^ !7 -Mb#J £ fc fi^* y = -Y — 7Vfs»ffc#] ( 2 7 
) &T\z&lT7$ui/&^xTfrt^b5L]&\^T$*>'W&M{k J &®> (2 5) £r 

#S£1-5XS-c*£>5 0 

ft h U T/i'^* !7K3:^7 l ^i*^»f 5 - * S "C# n ^ilS-fis bHV7n 

t° y 7^*c !7 * T/^x* fe 5 o 

So 

Rfcumn. mmwM, mm. waste** lift sa^ mm. -sobmscc 
(^x^^txa) 

5 - 2 igT?iiJi tfc y f !7 Aflisi^fctt^ y ^^-/^t:^ (2 7 

) 3r> ^Tl^i-^d-fb b y T/^/^^XS^I^fcSi^b^X^^b-^^ (2 5) 
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-c#, jo=>o n ^»^iBftM^^*^bftv^t>^-c*>tuwr^lR*»±ftv^ 
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[00 8 3] 



Ob) (om^m (6 so 




^m-t., TfWi&m-m^. /<7Wj» (o) mmv>&&T : . w&m (4 6) t 

m&(Dik&V!l (14) k&fcJ&^Xik&to (4 7) (6-1ID, oV^T\ 

(4 7) ^|ftT/^/Wb?S**:f±Jtt7'9/^ i aF-/Wb*I^SJfeUT'fb^* (4 
8) (6-21®, ZhKfc&m (4 8) <D7^J—}^im.mcy))-77V 

tn^y^^^I^lALtft^ OB) Sr3K3ft-f-a^ife (6-3IS 
) Tf*>5„ 

_t|B^^— i»^joVNT. Tf.MlbJSitfHalftbafcRlOa, RIO 
b N R20a, R21a, R 2 2 a *3«tt/R 2 3 a tt^ifeCO t>© t 

*fc. R 1 O OttC l - 67;^S*fcttfift*HTV^TtJ:v^77/K^ 
£ & 7F- L s 0 it £ tt * * fc tt^< V v 5 /US"C h Z> o 



158 



WO 2005/063705 



PCT/JP2004/019795 



fc*5. **S06-iIg^rtt, «r»©K|£H:3flCTfT5-i:* s -e#« 

o 

(6-2 X@) 

fc*3 N JilB^^r^-rS^i: tt^ M. Vivekananda Bhatt, Surendra U. 
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Kulkarni h<D ("Cleavage of EthersJ Synthesis. C1983), 249 
^Octt/T. W.Greene, (Protective Groups in Organic Synthesis) , John Wiley & 
Sons: J. F. W. McOrais, (Protective Groups in Organic Chemistry) , PI enura Press 

#3o 
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[0 0 84] 

ik&%> (2 5 A) (DUmJife (7 80 




^^^j^f*^^fc«^x^««*^ii:^b-c, (25 a) itmmrr&Jj 

_hfB^=¥— -MCjoV^T. Ml b*5£t>*Ha 1 &bW-R 10a. R 2 O a . R 
2 1a. R 2 2 a^octt^R 2 3 a fiB^O^© £ |S]S^T-&> 5 0 
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[0 0 8 5] 

tt&m (i 3 a) (Dmwsfe ism 




(13A) 
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T*fcW:*#H«t^ (4 9) kMm<Dik&W (8) (Am i n 

a t i ontfettAm i d a t i o n) LT, (5 0) £r#T (8 - 1 X 

5g) N ov^% (5 0) ^J^T/u^/Hb^J^fcfiJ^T^/^^Wb^J^RP&U 

Xfc&m (5 1) (8-2II), £bl-> (5 1) ©7*^-/H*7K 

iSlc h !) 7;^n^ ^ y^^7t=/H?:^ALTM ( 1 3 A) ^W^rt 

Z>jjm (8-3Ig) -CifcSo 

_b!5^^— AtC*3V>T % T f % n N R20a, R21a, R 2 2 a N R23a 
R 3 0 a N R31a. R32a, R 4 O a jo XXfR 1 0 0 teHu^tf) t> tf> t MM 

iS-C?*)So MWl aft fluxE^Ml a^fcfiWl a^Htit*fe§ 0 

N £fc N 8-2Xm{iHU^i<^6-2Xa^CTff 9 ri^tt, 8 - 3 I5gf± 
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[0 0 8 6] 

(15) &£TMk&b (i 3B) <omm^m. oso 




(15) 
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T*fcte^#ffl^CF. W&ifo (7 7) bmT&Oik&m (8) tWLTft^ 
(1 3B) (9-im oVNT% (1.3 B) ^il^I^UT 

fb^ (15) Sr^5t-T6^ (9-2Ig) -trfe^o 

iilB^^— -MiUjoV^ n*5 J:t>*M 1 fclFtR 2 0 a N R21a x R22a 
R 2 3 a N R30a. R 3 1 a N R 3 2 a fc* it/R 4 O a ftlf^tCi l^f 

Ha 1 AYttmU*ttft£Mm. : ?--ZihY) . Hal3ttHa 1 4.^Jt:Sf JJ§»-^<7> 

- 2 Xafifff^O 5-2 X@3o cfct/ 5-3 X®^ fete 7 CT*T 5 ^ £ 

#5, 
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[0 0 8 7] 

ik^m (1 6 A), fc&fy (14) $3£Wk&V0 (1 6B) <Dm&J?&: (10ft) 




R 10b -Hal (16B) (14) R 10b -M 1b 



3) HU8ttiai«r*AUTft;-fr* (16A) Sr#(l O-lIg), oV^T% 
£A (oflB) ttSK^^Ts fl^to (16 A) ^^^m^M^^fcfi^X^M 
^IMU^(H) Sr#(io-2IgK ^C,M(14) K 
/Na^yTO«rSJSUt^ (16B) SrSaiti-S^ (10-31© T? 

So 

(5 3) teffSK ^n^te#]&50£LT<fb^ (1 6B) Srffig 
3t-rS*-fe^*>5 (10-41®, 

jtfB^^e— <M-*sv^ t f % r i o b. mi b*5«tt/Ha l itffr&o-k&t 

mmm-?&% 0 *yt N r 2 0 0 tua&omi&gi^A 1 K^^ti^m^mtmm 
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1, 2. 3. 4£fcf*5©SgcT?fcS. kl±(K 1> 2. 3. 4 l£ fc 5 Og#C 

fc*s, **feol0-i3tt, flftjfi©4-iifefct|!sc-rff 5 Him, * 
re. l o- 2igtt, iWfifi©4-2ifeH:fliCTfT5i:i:*s-c#^ ££>fc:> 10- 
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[0 0 8 8] 

fc##J (1 2) <Dim%& (life) 




(12) 



(5 4) l^hP«Mtt^ (5 5) ** (1 

i-ix@)s ov^\ &m*tt&mm.*m^x, (55) 

*r*7nbTfl*fr* (12) #88 ( 1 1 - 2 XS) "CibS. 

j^B^-Afc:**^ RIO., R20a, R21a, R22a^R2 

(11-1 IS) 
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Kftutr*. tu«c*k mm. vmiz** ****** m%. -20M1 50 

■Ctfc?), jfl^ 0J518 0tT*fe5 o 

Kis^rarix m^M^ mm. t*m, gjsfisia^^a^ 0. 5 

(11-2 It) 

^WaBKS^fett^tL&^jft^jWSr^tf 5i #iSfcf±, ^/-^ 

$fii^fi s mm -e&5„ 

^ig^ti.. 0 75351 0 0°C-?&6 o 

s^iwfis mmm. mm. mm. r^hm^* mm. o. 5 
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_LfB^#3 (5 5) *fcf^^ (12) f4 % _hfB^«t 
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[0 0 8 9] 

(55 A) (Dm&Jjfe (12$) 

R 23a R 22a 



R 23a 



3 22a 



OoN- 



\ / 



M 1 R 20a 
(56) 



. R 21e 



R 10b v\/1a 

(16) 

12-1 



OoN- 



\ r 

R lOb' R 20a 
(55 A) 



. R 21a 



R 10b M 1b 

(14) 



R 23a 



12-2 



3 22a 



0,N 




\ / 



. R 218 



R 20a 

(57) 

^mnmm*. ^w^mm. (o) <^»et. ^mm%^(om-m 

#^ET, -fk-a-fl* (5 6) tBtrJfiO^I* (16) t^g^LTM (5 5 A) 
&m&-fZ>jjfe (12-1$), Sfcte. fc£"4& (5 7) km&<Dik&W (14) 
tSr^SUT^I* (5 5A) ^Miti" 5 $ (12-2$) T*fc5 0 

±|B^#— AJCSSV^Th Wl a*S«ktmi. Ml b&btM-R 10b s R 2 0 
a, R2 1a N R 2 2 a *5 it^R 2 3 a teHfiiZliO t><£> t mM^TZfo&o 
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[00 9 0] 

±mmmmti,xi^ -mzmm^&mistiz. mm. mnm, m 
mm. mem, m&mmu hkm. wmm&m, mmmmrn. mmum. mm 

io [ o o 9 l ] 

/^/I/d-^, T^tfT^'A, f^#>K -t?^^ Vx7^, fc 
XZ. 
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±mmmmmmk^xi*. ^D^u^yy^-^ ^^v^y^/K 

- jvm * m if % r. £ a* "e # s 



173 



WO 2005/063705 PCT/JP2004/019795 

o 

[0 0 9 2] 

±13?£jh-£i]{2. ±mmm<D^>ib. m^umu fimt&m, mmwrnm, m 

[0 0 9 3] 

fc53&* N ii^ mnftKom-BtKi^ 0. 15M500 0mg (0£L<ttO. 
5Ml 5 0 0mg), ^J©t^'f^ 0. 5Ml 5 0 0mg (0*b<li 
1..575I5 0 OmgK ffiW3W<Z>»^H:W[ s 0. 3M5 000mg (#F;£L< 
(4lM5 0 0mg) Sri 0|JHHlS4-*fcH:2 75S6|iI^rt-T^i-S„ 
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[00 9 4] 

&&$i<D{£&m (i) &&-&* : §&m<ofc&m d.oo) « s mz.t£. %kT<on 

[0 0 9 5] 

/U* *±#<^ y * ^ 6 0 * ft tt*±^ y lsTft&#M<0 B W 3 0 0 U N 

•g±isV ^Tfc^ttMWCh romatore x-NHv^U* 
[0 0 9 6] 

l ) 

1 — [ 2 — (4. 4 — i^2i^2Lkl£ p^^'W^) - 5 — ^ h^^7i^] — 4 — ^< 



: Bruce H. Lipshutz, John Keith, Patrick Papa, and Randall Vivian, 
Tetrahedron Lett. , 1998, 39, 4627. 




[0 0 9 7] 
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[0 0 9 8] 

(1 a) 



if* ( h!J * ^vi'S' !> V) 7 5 K'Jf (lMrf7tKn77^?^ 1 
7 2mL, 17 2mmo 1 k ^tR^ h 7 t K.P77 ^ (4 0 OmL) ©Ml: 

U ^m#ffl^T^ K7 ^ T-f * -T-fe b ^-C- 7 0 °C^T^*P Lfc 
^©SSSt-N 4, A-i/t^sls^? p^^-tW (18g, 14 3mmol) © 
izkfb7t Ko77^ (10 OmL) J£ij£*r3 O^WTiTUfc. PI*#T*T? 
2^10^WUt> «l'N-7x=/Hf^ (M)7/^P^^^V 
^y^^K) (5 4g, 1 5 Ommo 1) SrJlI^ tSl*Tf#ia$*ft^e) 
1 6 H#M«fc# bfc e 

1 H-NMR (400MHz, CDC1 3 ) 

5 :.0.97 (s, 6H), 1.54 (t, J= 6. 4Hz, 2H), 1.96-1.98 (ra, 2H), 2.31-2.36 (m, 
2H), 5.66-5.69 (m, 1H) . 
[0 0 9 9] 




(1 b) 
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2- (4, 4— S^^vl^^ p^jHbz 1 —J 1 — ^) —4 - 4, 5, 5~Tb7 

a^^if — 1 — yu^^x/l/ ( 1 9 g , 7 3. 4mmo 1), t*^ (ft 3 
9— Is) (2 1. 5 g, 8 4. 6 mm o 1), 1, 1 ' — tT^ 

jvts^y^;) 7xD-fey^nn^7^^^ (I D 

^7(3g, 3. 6 8mmo 1), *3 iTJWK* !J ^ (21. 7 g, 221m 
mo 1) ©SB-a-lfc^ (2 0 0mL) SrJtt^T, ^#ffl^T^^?E 

8 0°CT?1 7B#F^ltW i bfc 0 

o 

X H-NMR (400MHz, CDC1 3 ) 

5:0.88 (s, 6H), 1.26 (s, 12H), 1.32 (t, J= 6. 4Hz, 2H), 1.85-1.87 (m, 2H), 
2.10-2.15 (ra, 2H), 6.49-6.51 (m, 1H) . 
[0100] 
(1 c) 

1- (4, 4—iS*<?/V*/#x3^*-y—l—^=-J'1') - 4 — * h^V- 2 h 
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4-/D ; t-3-^ho T~y—)V ( 3 . 3 g, 14. 1 mm o 1 ) N MMffl ( 
lb) -CSBt£*l/fc2- (4, 4-v 5 7<^/^->^ P-^MJ— 1 -4, 
4, 5, 5-Tb7^f^-[l, 3, 2]^t#D7y(4. Og, 16 
. 9mmo 1), »9 A^H#y *A (4. 5 g, 2 1. 3 mm o 1). 1, 2 — 

^ h^xx^^^ (3 0mD ©j&a-JifcSra^H^T^M-caii^bJfc^b, ^ 

(MJ7x-;l/^7^y) ^7S?!^A (0) (0. 8 2g, 0. 7 1m 
mo 1) *Mtt 0 *V^r©j|^^fi8 0f(?2 4l$R«#Ufc. 

# fe*tfe»it«r V y 77 ^Vi-77 y^pvhm^ (mSt=^^/^^^) 
X'ffiW: LXllft^ft 3 . 5 g Srltfeifc^ £ LTifc. 
L H~NMR (400MHz, CDC1 3 ) 

5 : 0.99 (s, 3H), 1.26 (s, 3H) , 1.49 (t, J= 6. 4Hz, 2H), 1.78-1.90 (m, 2H) , 
2.20-2.26 (ra, 2H), 3.84 (s, 3H), 5.49-5.54 (m, 1H), 7.04 (dd, J=.8.4, 2. 8Hz, 
1H), 7.16 (d, J= 8.4Hz, 1H), 7.29 (d, J= 2. 8Hz, 1H). 
[0101] 
(1 d) 

2— (4, 4 — s f-As i i/# P-^^jT-— 1 — J-^ AO — 5 — ± LjLklZ-^^kZ^ 
1/ 




mmm dc) -essat&^fci- (4, 4-^^^^n—^-i-^= 
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/P ) _4— ^ h $ci/— 2—=- fq^yfy (3. 5 g, 13. 4mm o 1 ) <D=z- 
^;-;V(3 0mL) IftTy^!>A (2. 9g, 5 4mm o 1 ) <D 

*j8S(5mL)^«»(l. 5g, 2 6. 8 mm o 1 ) ZMZ-ftU 9 0 °CX~ 1 B# 

brco M&mi£T$t*f U ^M^b^3. 3 5 gSr^feW^i bT#fc 0 
^-NMR (400MHz, CDC1 3 ) 

8: 0.99 (s, 3H), 1.26 (s, 3H), 1.50 (t, J= 6. 4Hz, 2H), 1.94-1.98 (m, 2H) , 
2.20-2.28 (m, 2H), 3.75 (s,3H), 5.62-5.66 (m, 1H), 6.24 (d, J= 2. 8Hz, 1H) , 
6.29 (dd, J= 8. 4, 2. 8Hz, 1H), 6.88 (d, J= 8. 4Hz, 1H). 
NH 2 <D 2 Hf*#5£-C# &;£>>o7c 0 
[0 10 2] 
(le) 

1 — [ 2 — (4 . 4 — ^ f-frls? p-^arjh— 1 — j^yk) — 5 — 7< h^^x^/l/ 




H 



Il« (Id) -T?Mii£*"Lfc2-(4, 
)_ 5 y^r*/? x.—frT 5: ^ (3 . 3 5 g, 14. 5 mm o 1 k tf^ (2 — 
^naif/H T^ISt (3. lg. 17. 4mmol) Ol, 2— v 5 ^ a 
a^^V (1 OmL) $£K&2 1 0tt«3 0 £f« # L7t a SJ&ii'K MSttf 
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X H-NMR (400MHz, CDC1 3 ) 

5 : 0.97 (s, 6H), 1.44 (t, J= 6. 4Hz, 2H), 1.90-1.98 (m,2H), 2.34-2.48 (m, 
2H), 2.94-3.32 (m, 8H), 3. 78 . (s, 3H), 5.58-5.66 (m, 1H), 6.48 (dd, J= 8. 4, 
2.8Hz, 1H), 6.50 (d, J=2.8Hz,lH), 6.99 (d, J= 8. 4Hz, 1H). 
NH© 1 Hfi#^T*#^^o7c 0 
MS ra/e (ESI) 301 (MH + ) . 
[0 10 3] 
(1 f ) 

1 — [ 2 — (4, 4— iPfJ-jV^V p^^rjj-— 1 — au=.jV) — 5 — ^ h^ri/7x^;W 



mmm de) x»mi&^ i-[2-u, 4— s^^vi^**^ 

- ;l ,)_5_^ ^^i^lfc^^^y (90mg, 0. 2 9 mm o 1 ) (D^T 
F7t (1 OmL) »M7/^t K (3 lmg, 0. 3 6m 

mo IK b V Ti? h^zMfrffcta; 5 SH" b U *A (9 5mg, 0. 5 9 mm o 
1), ijo^t/g^ (3 5mg, 0. 5 9mmo 1) &ffl&M%- 3 B#H93t# bfc 0 

f-^) T«tTl-[2-(4, 4-v ? ^^/l^v'i7n^ : 3f-i?--l-^^^)-5- 
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pi Y^r^yy au=z.;V\- ^ ^f/kt'^yv 5 ^! 1 0 m g t IT 

MS m/e (ESI) 371(MH*). 

N 5St LTSKffi'fb'S'fcJ 5 0 m g £#d£#,@#: t UX#fc 0 
1 H-NMR (400MHz, CD 3 OD) 

8: 0.97 (s,3H), 0.97 (t, J= 7. 2Hz, 3H), 1.00 (s, 3H), 1.34-1.50 (m, 8H), 
1.72-1.85 (ra, 4H), 2.94-3.40 (m, 6H) , 3.45-3.88 (m, 4H), 3.76 (s, 3H), 
5.62-5.68 (m, 1H) , 6.48-6.64 (m, 3H). 
MS m/e (ESI) 371 (MH*). 
[0 10 4] 
(1 g) 

1 - [ 2 - (4, A—^t^^S? xx^3c*/>V)— 5—? h^f? zc~)V\ — 4 — 



mmm (if) ■vmm^iti-i2-u, 4-^?vw^p^ij--i-^ 

-/!✓)— 5 i^l/]-4-^y^t^7^y (44mg) 
)\s (5mL) WGLK- 1 Qo/o'^WJ** — ( 1 O 0 m g , ^tK) 
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l H-NMR (400MHz, CD 3 0D) 

8 : 0.97 (s, 3H), 0.96 (t, J= 7. 2Hz, 3H), 1.04 .(s, 3H), 1.36-1.86 (m, 14H), 
2.8-2.95 (m, 1H), 3.06-3.40 (m, 10H), 3.77 (s, 3H), 6. 70 (d, J= 2. 8Hz, 1H) , 
6. 74 (dd, J= 8. 4, 2. 8Hz, 1H) , 7. 22 (d, J= 8. 4Hz, 1H) . 
5 MS ra/e (ESI) 373 (MH+). 

[0105] 
(0£Jfe0!l2) 

4 —^f=f-,\s— i — [2- (4 — t — X2^^^y/U) ~7 ^=-;V~\ tf^^v? 



10 




[0106] 

(2 a) 



15 




^y^ntVl/T^y (2 2mL, 0. 1 5 7 m o 1 ) (DMfcT h 9 t K n "7 
7^ (5 0 0mL) SKftSr^ liWTtK7-<7^^-7thy|St'-7 0 
X:UTK^m bfc„ i#Lfc^©Mt, n-^^vHJ^*^ (l. 5 6M^ 
20 "fr^tS^ 100m L, 0. 15 6mol) 1 5MTLfc„ SfcV^ 

roRjfettSr-i Ot*X«$TO^StJ«- 7 0 o cmT^*Pb7b o l o# 

r$f$LW&, *:<DBlJ&mz.4:- t --fJ-frU? xx^^J >- (2 0. 0 5 g, 0. 
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1 3 mo 1 ) (DM^T f7k Kp77^ (1 0 OnaL) £1 5 ^Tii 

Tbfc„ 3 Oftmmft&. t©SM^N-7x=;Wt^ (hy7/^n^^y 
> K) (51. 0 9 g, 0. 1 4 3mo 1 ) (DBM^ h7 t Ko77^ 
(2 0 0mL) ^i^tl 5^tiTLt3 0«f Lt 0 &icK7-fT 

^^m^7K^^^x.T3 o^m^u/c^. ^-e$ ^^3 o^mmw\^tz. 0 

1 g 5r#7b 0 

^-NMR (400MHz, CDC1 3 ) 

5: 0.90 (s, 9H), 1.24-1.44 (m, 2H), 1.90-2.00 (tn, 2H), 2.16-2.25 (ra, 1H), 
2.32-2.46 (m, 2H) , 5.72-5.76 (ra, 1H). 
[0107] 



1 - (4 - t — 'f'J-JV*/? P^fz 1 -J.:=./U) — 2— ^hP^y-gy 



mmm (2 a) -e^Jt^|xfcMJ7y^n^^^/^v^4- t-T'f/i'y 

^ tn^^-y-— l -xn;H^f^ ( 7 . 1 6 g , 2 5 mm o 1 K 2 — ~ Fo7i 
=;^nyi (5g, 3 0mmolk 2N^itM)7Mft (25mL), 

b/V-ny (7 0mL) (3 5mL) <^m^^S*#ffl^iT^ 

ffi.-T?Jl#bfCo r^>^tl^^by^^ (M)7x-;l/^7^y) ^7v?7^ 

(0) (1. 5g, 1. 3mmol) £r#n?Lfc 0 ^^^(DU^^U9 0°CQ 



(2 b) 
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^t^mm^M^m-rhv ^^x^m^tio w#jsrai*u mm^m^-rm 

4 . 8 9 g £r#fc 0 
l H-NMR (400MHz, CDC1 3 ) 

5: 0.90 (s, 9H), 1.32-1.44 (m, 2H) , 1.86-1.97 (m, 2H), 2.14-2.28 (m, 2H) , 
2.28-2.40 (ra, 1H), 5.62-5.66 (m, 1H), 7.26 (dd, J= 7. 6, 1. 2Hz, 1H), 7.34 (ddd, 
J= 8. 0, 7. 6, 1. 2Hz, 1H) , 7. 49 (td, J= 7. 6, 1. 2Hz, 1H), 7. 77 (dd, J= 8. 0, 1. 2Hz, 
1H). 

[01081 
(2 c) 

2— (4 — t — -f^tV-st p^drv^/lx) 7x^;l/7^ 




i»j (2 b) T?®i5t£nfcl- (4 - t n^dMJ— l 
) — 2 — ^ hn^Vi?^ (4. 8 9 g, 18. 8 6mmo 1 ) N 1 0%^^^^^ 
# — jjf^ (1. 5g, -^7K) RtJ^ife^/U (2 5mL) (0 : m^^, tK*^^ 

*%/jvmmiL<Di?T*'T\/*^—n-&mt ^xmn^m^^mm^'^ 3 . 3 

4 g Sr#/t. 

X H-NMR (400MHz, . CDCI3) 

5: 0.86 (s, 9Hx0.6), 0.89 (s, 9Hx 0.4), 1.08-1.50 (m, 4H), 1.60-2.14 (m, 
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5H), 2.36-2.46 (ra, 1H x 0.4), 2.90-2.96 (ra, 1H x 0.6), 3.63(brs, 2H), 
6.64-6.69 (ra, 1H), 6.73-6.79 (m, 1H), 6. 98-7. 04 . (ra, 1H), 7.10 (dd, J= 7. 6, 
1.2Hz, 1Hx0.4), 7.34 (dd, J= 7. 6, 1. 2Hz, 1H x 0.6). 
[0109] 
(2d) 

2 - [2 — (4 — t -y^-iv^y? n^^-l/M 7x^;v7^y] )V 

HO 

mmm (2 c) x*m&tsnfc2>- (4- t-^^-jv^^^^^M -7^=-^ 

(1. 2g, 5. 19mmol) N 2 -^u^E-^^ / — A- (0. 76mL, 
10. 7 2mmolK hU if^7 5: ^ ( 1 . 12mL, 8. 04mmol)S 
tJth/^v (20mL) (DM^-^O^^WmHTs 16 8^2 0^*0^31^1-^ 

o 

ifa'&m.-foxmmfk. mykmm-)-hv ^^-v^vtc 0 jj$»]3r«u mmzm. 

— A-^4b £ UX**fe»tt4to©fl!UBfl:*&-* 5 3 8 m g £r#fc 0 

l H-NMR (400MHz, CDC1 3 ) 

5 : 0. 86 (s, 9H x 0. 6), 0. 90 (s, 9H x 0. 4) , 1. 08-1. 50 (ra, 4H), 1. 60-2. 12 (ra, 
5H) ,. 2. 36-2. 45 (m, lHxO. 4), 2.91-2.96 (m, 1Hx 0.6), 3.33-3.38 (m, 2H), 
3.85-3.92 (m, 2H), 6.67 (dd, J= 8. 0, 1. 2Hz, 1Hx0.6), 6.68 (dd, J= 8. 0, 1. 2Hz, 
lHxO. 4), 6. 75. (td, J= 8. 0, 1. 2Hz, lHxO. 6), 6.76 (td, J= 8. 0, 1. 2Hz, 1H 
x 0.4), 7.08-7.15 (ra, 1H+1H x 0.4), 7.37 (dd, J= 8.0, 1. 2Hz, 1H x 0.6). 
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[0 110] 

(2 e) 

N— [2— (4— t —-f^Asls? u^^i/As) /ul — N— ( 

2-fcKP ± jy^^-zu) T-tehT^ K 



Hm#iJ (2d) -e8S5t$tLfc2- [2- (4- t-^^v-^p-^vvW 7 

^ $ S ] / ' — ;V ( 2 4 8m g , 0 . 9 mm o 1 ) (DM At" h7t Ko 

Z7v^ (5mL) ^#ffl^Tt-7K7KT^*P bfc B ^^1^ *fb* n a 

T-fe^-A' (0. 0 8mL, lmmo 1) SrJP^. N 4 0#lnHfc#L;fc, 

8 m g £r#fc 0 

^-NMR (400MHz, CDC1 3 ) 

8 : 0.88 (s, 9Hx0.4), 0.92 (s, 9H x 0. 6) , 1.08-1.20 (m, 1H), 1.21-1.32 (m, 
2H), 1.42-1.94 (m, 6H), 2.54 (tt, J= 12.0, 3.2Hz, 1H x 0.4), 2.74-2.85 (m, 
1H)> 2.90-2.98 (m, 1Hx0.6), 3.22 (dd, J= 4. 8, 4.0Hz, 1H x 0. 4) , 3.25 (dd, 
J=4.8, 4.0Hz, lHxO.6), 3.69-3.90 (ra, 4H), 4.38-4.47 (m, 1H), 7.21 (d, J= 
7.6Hz, lHx0.6), 7.21 (d, J= 7. 6Hz, 1Hx 0.4), 7.23-7.29 (ra, 1H), 7.37-7.43 
(ra, 1H + 1H x 0.4), 7.58 (dd, J= 7.6, 1. 2Hz, 1H x 0.6). 
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[0111] 

(2 f ) 

N— [2— (4 - t — 2tgvV^g v^^i/M ~7 ^=-)V\ -2-^PP-N— ( 

^"^rf- y n!) K (0. 24mL, 2. 7 5mm o 1 ) (DMfri?? □ n ^ ^ 
^ (5mL) »i*#i^TK7^7^f^-7t hV^T?-6 5°C^T«r 
£PLfco -^-^ ^ItKv'^^^^^^v' K (0. 3 8mL, 5. 3 5 mm o 1 

) ©i^pn^^y (5mD mm%&*iz8ftmx*ffiTvtc 0 dz^x^v 

{^Jfe^J (2e) -e^it^H7cN- [2- (4- t-T/^A-v^n-s-^v^) 7 
_2-^nn-N- (2-t Kn^ix^^^) y-fe hT5 K (256m 
g, 0. 7 2 7mmol) (D«i^PO^V (5mL) W^lH 1^ 
l?^TUfc 0 3 0#Ha8M$SL H)if^7?y (0. 96mL, 6. 8 9mm 

£ LT, ^fei^«©SS^»Oft^* 3 0 3 m g £r#7c D rtL 

[0112]. 

(2 g) 
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4 --^=f-^- l - [2 - (4- t —-f^-J^S? n^^r-yjV) ~7 zx^—AA ^7'^ 
is— 2—$-^ 



mmm -c«t£H7cN- [2- u- t-^/i-v-^n^^v-^) 7 

_ 2 -^nn-N- 7th75K©ifi4^ (3 

Olmg) ©1, (7mL) ^^Sr^Sf#ffl^T^7k7K"C^ 

*Pbfc 0 ^^a7-^4A (1 5 OmgK n-7*W^ (0 

0 9 1mL, O. 9 2 1mmol) Rt/b P7* Ml 
A (1 8 7mg, O. 88 2 mm o 1) SrNUfcJn*.. ^MS^ift*** 

v-^ttT, ^fett^^4-^/l—l- [2- (4-t-^/^> 
^-NMR (400MHz, CDC1 3 ) 

5: 0.88 (s, 9Hx0.4), 0.89 (s, 9H x 0. 6) , 0.95 (t, J= 7. 2Hz, 3H), 1.03-2.00 
(m, -13H), 2.40-2.51 (ra, 2H + lHx 0.4), 2.64-2.77 (m, 1H), 2.86-3.00 (in, 1H 
+ 1H x 0.6), 3. 16 (d, J= 16.4Hz, 1H x 0.6), 3.24 (d, J= 16. 4Hz, 1H x 0. 4) , 
3.37-3.45 (m, 2H), 3.62-3.73 (m, 1H), 7.12 (dd, J= 7. 6, 1. 2Hz, 1H) , 7.21-7.36 
(m, 2H + 1H x 0.4), 7.56 (dd, J= 7.6, 1. 2Hz, 1H x 0.6). 
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0 2 m g £r#fc D 
MS ra/e (ESI) 371 (MH + ) . 
[0 113] 

mmm 3 ) 

4 - [3- (4. g^ffrvvj^ -4- (4 — fy^gvti^iz 




[0 1 14] 

(3 a) 

1- (4. 4 — -JJ^Jk^. g^-^-fr- 1 ^) 




h n^a^/l^n^^ (1 4. 2g, 8 5. 1 9mmo 1) Ob;Vxy 
(2 5 0mL) — — /V (12 5mL) m^Mi^ MMM (la) T?$J5t 
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jV=r.^"r/V (2 0 g, 7 7. 4 4 mm o 1 k T hv^r* ( h V Z7 a^^jV^^^ ^ 
I/) ^7^A (0) (4. 5g, 3. 8 7mmol), ^W2N» MJ !> 
AtK^^ (l2 8mL, 2 5 6mmol) &MZ.1t 0 £ (D^^feSr^H^fflfTF 
„ « 10 0 °CT- 1 mm 4 5 Ufc 0 

(98xf^A*t^) ^xmmfc&Va 16. 3 g Sr»fe»^fe £ tt 

X H-NMR (400MHz, CDC1 3 ) 

5: 1.00 (s, 6H), 1.51 (t, J= 6. 4Hz, 2H), 1.92-1.94 (m, 2H), 2.24-2.29 (m, 
2H), 5.55-5.57 (m, 1H), 7.27 (dd, J= 7. 6, 1. 6Hz, 1H), 7.34 (ddd, J= 7. 6, 7.6, 
1.6Hz, 1H), 7.50 (ddd, J=7.6, 7.6, 1. 6Hz, 1H), 7.77 (dd, J= 7. 6, 1. 6Hz, 1H) . 
[0 115] 



mmm (3 a) -c«t£*wti- (4, 4 -^^^ 1-^- 

/V) —2—~ hn^y^V (16. 3 g, 7 0. 5 mm o 1 k 1 0%^7^-k 
^7-r#>- (lg, ^7K) *5«fctJ^g^?Vl' (lOOmL) ©SS^S:. 7m#* 

(3g, -^TK) asitf^^T^a— (2 0 0mL) ©i&g^&s tK 



(3 b) 

2— (4, 4 — i?^ zf-iVx/f n^^r->/U) 7x^7^ 
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mtf*^mn.T. &m&m.-v. 3 0^3 o#m#Lfc„ 

RlStt*«iBl-T, IWlfejftETiiL.fc. #bnfcB*£&^ y 

1 . 7 9 g <£r&|lfe@#£ UT#7c 0 
^-NMR (400MHz, CDC1 3 ) 

5 : 0.97 (s, 3H), 0.99 (s, 3H), 1.36 (td, J= 13.2, 4.0Hz, 2H), 1.47-1.73 (ra, 
6H), 2.38 (tt, J=11.6, 3.6Hz, 1H), 3.63 (brs, 2H), 6.68 (dd, J= 7. 6, 1. 6Hz, 
1H), 6.77 (ddd, J=7.6, 7.6, 1. 6Hz, 1H), 7.01 (ddd, J= 7. 6, 7.6, 1. 6Hz, 1H), 
7. 14 (dd, J= 7.6, 1. 6Hz, 1H). 
[0 116] 
(3 c) 

1- f2- (4, 4 ±2k^± 7*-=-^ If^yi?^ 



mmm (3b) -emmzthfrz- u, A-vt^^tv^xs/v) ?^=. 

^7>;y (11. 7 9g, 5 7. 9 8mmol) ©1, ( 
3.0mL) mm^, tT^ (2-^nBif;V) T^ytil (12. 4 2g, 6 
9. 5 8mmo 1) Sr^T. ^St#fflfTF. ^ffl 2 0 0 °CX* 2 ISM 3 0 ftffift 
Ufc 0 fBSSfc*. RJtB3Sc*rtK:««t*«r»lEl«EU *fl27K*^«:»*U*:. 

t?«r®i LT«®fb'd-4fe 12. i 5 g <t itifc, 




N 
H 
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^-NMR (400MHz, CDC1 3 ) 

5 : 0.97 (s, 3H), 1.01 (s, 3H), 1.34 (td, J= 12.8, 4. 4Hz, 2H), 1.48-1.68 (ra, 
6H), 2.82-2.84 (ra, 4H) , 2.95-3.03 (ra, 5H), 7. 05-7. 27 (ra, 4H). 
NH© 1 Ht44#j£-C#&J&*o;fco 
[0 117] 
(3 d) 

4_ [2— (4. 4 Jz j£2Lf2k^l£JE^t^k) ^1 f-^.v^— 1 — # 



2SJ£0!l (3c) -C$S5t^nfcl- [2- (4, 
7x=^] t^7^y (llg, 4 0. 4 mm oik MJxf^75^ (6. 2 
mL, 4 4. 4mm o 1 k 4-^W$; t° ^ W (2 4 7m g, 2. 0 2 
mmo 1). fci^noy^y (1 8 OmL) ©JS^Sr. ^Sf#ffl^iT^ 
jg.O°CT-m#bfc„ ^rCl^-^v't-^/^ (9. 7g, 44. 4mmol) 
£ ^ p cz ^ ^ ^ (2 OmL) (DM&Hfo&lMZ-fco 

na&#T-c 2 5 o # ufcm. ^j^^fn^**-?- h y * atK^ 

fft& LXSS-fb^ 14. 8 9 g SrftH&tttttt £ LTUt, 
L H-NMR (400MHz, CDC1 3 ) 

§: 0.96 (s, 3H), 1.01 (s, 3H), 1.31 (td, J= 12. 8, 4. 4Hz, 2H), 1.49 (s, 9H), 



I 
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1.49-1.69 (ra, 6H), 2.81 (brs, 4H), 2.95-3.02 (ra, 1H), 3.57 (brs, 4H) , 7.06 
(dd, J=7.6, 1.6Hz, 1H), 7.10 (ddd, J= 7. 6, 7.6, 1. 6Hz, 1H), 7.16 (ddd, J= 
7.6, 7.6, 2.0Hz, 1H) , 7.28 (dd, J= 7.6, 2.0Hz, 1H). 
[0 118] 
(3 e) 

4 — [4— -fu^e— 2— (4, 4—^^^/^iy^r2^^^ju) -7zc=.)\A \f^y 



mmrn (3d) -vmmztitz*- 12- u, **>yio 

:7^^/i/] t^7 v^y- 1 t -^f /H^f/l' ( 8 g , 2 1. 5m 

mo IK hV (17. 6g, 21 5mmo 1 ) :fc5«fcTJ«7< 9 S — A' (3 



mL, 2 1. 5mmo 1 ) £2 O^T'ITIT, ^frT 1 7 tfc„ 
^■-(I^C HJ^A (8. 8g, 107. 5mmo 1 ) Sr^JR^L N 

(.0. 4mL, 7. Smmol) ^ITUt, [Sjf^T 1 H#P*m# Ufc„ 

X H-NMR (400MHz,. CDC1 3 ) 

5: 0.96 (s, 3H), 1.01 (s, 3H), 1.24-1.34 (ra, 2H), 1.41-1.64 (m, 6H), 1.49 




oomD (Dm i ^m^ ! M.mm-mnrf\^um.uxm.w\^tz. 0 t^^m (1. 1 
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(s, 9H), 2.77 (brs, 4H), 2.89-2.97 (ra, 1H), 3.55 (brs, 4H), 6.92 (d, J= 8. 4Hz, 
1H) , 7. 25 (dd, J= 8. 4, 2. 4Hz, 1H) , 7. 35 (d, J= 2. 4Hz, 1H) . 
[0119] 
(3 f ) 

4— [2— (4, A—V'^^-j^-y^^^^^y^) — 4— ^fr/i^y 4 — 4 >V7 



(3e) ^5g^ttfc4- C4-^n^e-2- (4, 4-^^^^v-^ 
n^^v^) 37^^/1/] fc°^v>^- 1 — */V#^iftt —'f^'A^zs.T.f-tV (1 g, 
2. 2 2mmol), (2 9 0mg, 3. 32mmol) N 

t -^hdr^xK (5 3 3mg, 5. 5 5mmo 1), S^7i?^ (II) (5 
Omg, O. 2 2 2mmolk h P - t - ^f ;^^*^!?Af f77/^0/S 
1/— h (193mg, 0. 66 6 mm o 1 ) 3S it/^^l/^ (1 OmL) 

#).^S^#IS^;t> ioo °c-e i B#p H i i 5 urt 0 

is) "Ci»M bT^M'fb^ 8 6 4 m g %M&mfc t bT#7t 0 
l H-NMR (400MHz, CDC1 3 ) 

5: 0.96 (s, 3H), 1.01 (s, 3H), 1.23-1.66 (m, 8H), 1.48 (s, 9H), 2.75 (s, 
4H), 2.93-3.01 (in, 1H), 3.12 (ra, 4H), 3.49 (brs, 4H), 3.86 (ra, 4H), 6.70 (dd, 
J=8.8, 2.8Hz, 1H), 6.83 (d, J= 2. 8Hz, 1H), 7.01 (d, J= 8. 8Hz, 1H). 



N I 




194 



WO 2005/063705 



PCT/JP2004/019795 



[0 12 0] 

(3 g) 

4- [_3_ = (4. -4-tf^7 i^V- 1 ->f /^Z 



(3f) TrM5££*Wt4- [2- (4, 4-^^v'^n^v'AO 

^^"T)V (8 6 4mg, 1. 8 9mmo 1) ©SK^ (1 5mL) -^p 
p^*>- (2mL) ^^^^#H^T^^-T?it#bfc 0 ^U'4Nt 
'fbTK^®^^^^"^^^ (15mL, 6 Ommo 1) §:ITtt, P^ftT 1 2 B# 

7K-e«fc#m. ^TKflKSfe^MJ ^A-e^Mbfc 0 $£«#J£«£bT, i<?54iSKSr» 

l H-NMR (400MHz, CDC1 3 ) 

6:- 0.97 (s, 3H), 1.01 (s, 3H), 1.31-1.64 (m, 8H) , 2.77-2.93 On, 4H), 
2.96-3.01 (ra, 5H), 3.11-3.14 (m, 4H) , 3.85-3.87 (ra, 4H), 6.72 (dd, J= 8. 8, 
2.8Hz, 1H), 6.84 (d, J= 2. 8Hz, 1H) , 7.07 (d, J= 8. 8Hz, 1H). 
NH© 1 Htt#j£T?#fca>o;/fco 




N 
H 
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[0121] 

( 3 h) 

4— [3- (4, -4- (4-^ yy±A^<9 



J«0iJ (3g) X*m&£3nfc4- [3- (4, 4-v^^/l^* n^^v-/^) 
_ 4 _ t X7^y-l->f^7x^;l'] ^*!jy (lOOmg, 0. 2 8mm 
o 1 )> -f y-ff-AsTA^lz K (4 Omg, O. 5 5 9 mm o 1 ) joit)^ b7t 
Kn7yy (2mL) <Dm&m\Z-, &Sf#IS^Ts ^ffi."C b y Tir h 3^ v'Tkfftffc 
&3c 5lff^ h y !>^> (1 1 9m g, 0. 55 9 mm o 1 ) Sr*nxfc 0 

-e3ft^bT4— [3- (4, 4— ittT'/l'*/? n^r^/l') -4- (4— f y7° 
^-/H^^i^— 1 — 4 M 7x=;v] *;^yyi 14mg?:MgfrttT 

1 H— NMR (400MHz, CDC1 3 ) 

5 : 0.93 (d, J= 6.4Hz, 6H) , 0.97 (s, 3H), 1.01 (s, 3H), 1.34 (td, J= 12.8, 
4.8 Hz, 2H), 1.43-1.62 (m, 6H), 1.83 (dq, J= 7. 2, 6. 4Hz, 1H), 2.16 (d, J= 
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7. 2Hz, 2H), 2.53 (brs, 4H) , 2.82-2.85 (m, 4H) , 2.93-3.01 (m, 1H), 3.11-3.13 
(ra, 4H), 3.85-3.87 (m, 4H), 6.71 (dd, J= 8. 8, 2.8Hz, 1H), 6.83 (d, J= 2. 8Hz, 
1H) , 7. 09 (d, J= 8. 8Hz, 1H) . 

A4&m&tiaz-it 0 ^fijt \^it.m.mm.&ffl5L 1 2 7 m g &m&mfc t 

MS m/e (ESI) 414 (MJf). 
[0122] 

1-^^-/1^-4- [2- (3, 3, 5, 5 - T h 7 ^ f P^»f - 1 -x 



[0123] 

(4 a) 

HJ7/^P^j ? y^yt 3, 3, 5, 5-7h7^f^P^t- 
1 — j^^/UjUXtvI- 



mo 1) O^tKt" f7t Kn7 7 y (3 0 OmL) *iS«r, ^*#ffi^T^ K7 
b y ^^-/^>!7/^) 75 KU ^!7^ (IMt b 7 k Ko77^E 1 O OmL, 





3-, 3, 5, 5-ff7^W^o^f;y (12. 8g, 8 2. 9 8m 



197 



WO 2005/063705 



PCT/JP2004/019795 



1 0 Ommo 1 ) Srlfc^K: 1 5#fflT?*TLfc. ^*#TT4 0^M«6^U*l« 
•t©RJES?S^N-7*=/Hf^ (F^^n^y^y'fU') (32. 
51 g , 9 lmmo 1 ) <^£S7k7 h 7 t Kn77> ( 1 5 0 m L) ^SriBx.s 

) -cufil ttiljb^^ 2 3. 6 5 g 3r*£fe?fiH» £ b"C#fc 0 
l H-NMR (400MHz, CDC1 3 ) 

5: 1.04 (s, 6H), 1.09 (s, 6H), 1.35 (s, 2H), 2.08 (s, 2H), 5.51 (s, 1H) . 
[0 1 2 4] 
(4 b) 

4. 4. 5. 5-^1^*^-2- (3. 3. 5. 
.fr.fr- X-^^/H -[1. 3, 2]^WP7^ 




(4 a) Tf»l3ft**L/thy Z7jVjfK2*?^*;\'ifrl'm. 3, 3, 5, 5 
_^ ^ ^ f ^.^^ p/s^f - 1 -i=;Vx^f/V ( 4 5 . 9 4 g , O. 16m 
o 1) <Di?**^ (5 0 0mL) « (ft^^ b) v^ni/ (4 

4. 9g, O. 1 7 7mo 1), 1, 1 ' - (^^-/Wfr* 7 / ) 7* a 
ty^on^7i?^ ( I I) v^^na^^^^^T 0 !/^^^ (4g, 4. 9 
mmo 1 ) RTtmWt* V V ^ (4 7. 3g, O. 4 8 2mol) ^Pit^M8 
0 °CX* 1 6 mm 3 0 ftfflft bfc 0 

Ufc^P^Ts «i7K«T-by -7AT^#bfc e tt*ftffl*rtt£U «£$oHET 
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»H-NMR (400MHz, CDC1 3 ) 

5:0.92 (s, 6H), 1.01 (s. 6H), 1.27 (s, 12H), 1.31 (s, 2H), 1.84 (d, J= 1. 6Hz, 
2H), 6.26 (t, J= 1.6Hz, 1H) . 
[0125] 
(4 c) 




2 — '(l— bT^9SV) ~7 a^J— JV (3. 5 6 g, 2 Ommo 1) ©7t 1- — 
h ]);Kl5mL) Hifttli-eltfftfc. ^^^tv?t-^ (4. 
8 g, 2 2mm o 1 ) <DT*Z h V A* (1 5 m L) &m&tia*Lft 0 

3 5 g «r*»feH^i: Ittfc. 

1 H-NMR (400MHz, CDC1 3 ) 

5: 1.49 (s, 9H), 2.82 (t, J= 4. 8Hz, 4H), 3.59 (t, J= 4. 8Hz, 4H), 6.87 (td, 
J=7.6, 1.2Hz, 1H), 6.96 (dd, J= 8. 0, 1. 2Hz, 1H) , 7.07-7.14 (m, 2H) . 
OHO 1 Hfi#^"e#^^ofc 0 
[0126] 
(4 d) 
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mm (4c) ■x?aaat$n7 v c4- tr^s^-i 

— il/V&lsftt. t — -^=J-)V^^=rjV (4. 6 1 g, 16. 5 6mmolk MJ ^ 
(11. 5mL, 8 2. 5mmo 1) W^nn^^y (100m 

b> b^/l'to (4mL, 2 3. 7 8mmol) Srffc 

l H-NMR (400MHz, CDC1 3 ) 

8: 1. 48 (s, 9H) , 2. 95 (t, J= 4. 8Hz, 4H) , 3. 62 (t, J= 4. 8Hz, 4H) , 7. 10-7. 16 
(ra, 2H), 7.18 (dd, J=8.0, 1.6Hz, 1H), 7.33 (ddd, J= 7. 2, 7.2, 1. 6Hz, 1H). 
[0 12 7] 
(4 e) 

4— [2— (3. 3. 5. 5 Y=7 * f^y^ p^^rjf- 1 — r7 =^=- 
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O 

N I 

mfaffl (4d) T?^at^ttfc4- (2- hV 7 A*** J****'*-*'**-*' 

7^-/1,) t^^y-i-^M^I \.--f^-/ysx.* s rA' (6. l 6 g, l 
5mmol), ^J(4b)-C«$Hfc4, 4, 5, 5 -T h 9 * 2 - 

(3, 3, 5, 5-^ h7^W^P^ l- x =^) -t 1 > 3 > 

^-df.-^7j?a 7^ (4. 6 g, 17. 4 lmmo l) s Y) A/i^H# y <^ ( 3 . 2 g 
1 5 mm o 1). 1, 2-v^ h^^^^ (6 OmL) Xtf* (3mL) 

>*9S?*A (0) (1. 7 4g, 1. 5mmo 1) £r#PX.fc 0 &V>"C 

- <z> Sg^fe Sr^iB. 8 5 °C-C 2 R$fK| 2 O # Lfc 0 

— (g»^?VW/^*lM') T?»»UT«jH^*5. 78gWfeM»i 
X H-NMR (400MHz, CDC1 3 ) 

S : 1.02 (s, 6H), 1.07 (s, 6H) , 1.40 (s, 2H), 1.48 (s, 9H), 2.16 (d, J= 1.6Hz, 
2H), 2.91 (t, J= 5.2Hz, 4H), 3.51 (t, J= 5. 2Hz, 4H), 5.50 (t, J= 1. 6Hz, 1H), 
6.97- (dd, J=8.0, 1.2Hz, 1H), 7.01 (ddd, J= 8. 0, 8.0, 1.2Hz, 1H), 7.09 (dd, 
J= 8.0, 1.6Hz, 1H), 7.20 (ddd, J= 8. 0, 8.0, 1.6Hz, 1H). 
[0128] 
(4 f ) 
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1— T2— (3. 3, 5, 5 — T h_72^vk±^ u^^-j— 1 —=-zz. ;V) 7x- 



mi&M ( 4 e ) -vmrnztut 4 - [ 2 - (3, 3, 5, 5-ff7^ 

H^^f-- 1 _;c=/V) ^ct^/l"] ^7^^- 1 — t -Zff-/^ 

^(1. 78g, 4. 47mmolk HJ7^nRR (5mL, 64. 9 
mmol) ^^pp^^> (15mL) ifC8lli2 0^i 

tK-C*#^x b V VJ»X>tiMV1t 0 ft*W«:«*U «£r^lETit 

I6lft. aUS-fb-a-^©^^ l . 6 2 g UT#fc 0 
l H-NMR (400MHz, CDC1 3 ) 

5: 1.03 (s, 6H), 1.07 (s, 6H) , 1.41 (s, 2H), 2.12 (d, J= 1. 6Hz, 2H), 3.14 
(t, J=6.0Hz, 4H), 3.19 (t, J= 6. OHz, 4H) , 5.49 (t, J= 1. 6Hz, 1H), 7.01-7.11 
(ra, 3H), 7.22 (ddd, J= 8. 0, 7.2, 2.0Hz, 1H). 
NH©lHft«#^^ofc 0 
[0129] 



1-^71^-4- T2- (3, 3, 5. 5-7" h7>f^P^»- 




H 



(4 g) 
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• HCI 

mmm un TMftSftfci- C2- o, 3, 5, 5-fh?^w^ 

n ^^-^_ ! -ol^/IO :7^^K] t^^v 5 ^ (15 0mg, 0. 5 0 3 mm o 
1). ^WA'ffc K (0. 0 9mL, 1. OllmmoDWr^tFn 
777 (7mL) <DWL<&mz, Mt* b I> Tir b dfS'TRaMbK 5 *^ b !> t7 A ( 
2 7 0mg, 1. 2 7 4mmol) (0. 03mL, 0. 5 2 4mmol 

LTl-^-4- [2- (3, 3, 5, 5-f b?^f^^t-l 
'H-NMR (400MHz, CDC1 3 ) 

6: 0.93 (t, J= 7.2Hz, 3H), 1.02 (s, 6H), 1.07 (s, 6H), 1.34 (q, J= 7. 2Hz, 
2H), 1.40 (s, 2H), 1.48-1.55 (m, 2H), 2.17 (d, J=1.6Hz, 2H), 2.35-2.39 (m, 
20, 2.55 (brs, 4H), 3.02 (brs, 4H), 5.51 (t, J= 1. 6Hz, 1H), 6.96-7.02 (m, 
2H), 7.07 (dd, J=7.2, 1.6Hz, 1H) , 7.19 (ddd, J= 8. 0, 7.2, 1. 6Hz, 1H) . 

MS ro/e (ESI) 355 (MH + ). 
[O 1 3 0] 
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1 -^0/0^^-4- f 2- (3, 3, 5 . 5-fh7^W^o 
^■fr— X -jn^yu) ^jTij^ jfiBHfc 




(4f) -e$4ag$ttfel- [2- (3, 3, 5, 5-Th7^f^ 
1 —a^^/V) 7i=^] t 0 ^^^^ (4 0mg, O. 134mmol 
) N i^>7 n^D^^TJ/I/^/k^t K (0 . 0 1 4mL, O. 1 8 7 mm o 1 ) RXf 
fl,7tFn77^ (3mL) ©S£-*fc:£ittT? b U T"fe h ^'>**^fb« 5 
hy^A (3 4mg, 0. 1 6mmo 1) ^fttt (0- 008m L, 0. 140 
mmo 1 ) SrMI&flnX-fCo 

NH^!)*W7A7a-7f^77^- tfttKUT 
l-^n7°ntV^f;l'-4- [2- (3, 3, 5, 5-ff7/f^7P 
^-tj— ! _-a2-,w) ^^^/U] ^7^3 8mgWc„ TLC-eiW?: 

MS m/e (ESI) 353 (MH*) . 
[ O 1 3 1 ] 
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1 — f 2 -(4. 4— Asis? v^^i/M — 5—* h ± >7 =^=^M — 4 — (T 




[0 13 2] 




#%^Cfifc : Michael E. Flaugh, Thomas A. Crowell, and Diane S. Farlow, J. Org. 
Chem. , 1980, 45, 5399. 
[0 13 3] 
(6 a) 

4. 4 — g^J^FyWy/g P^-^j^y ^ 




4> 4-i?xf;l/-2-v'^n^ :3 r-fe/>' (1 g. 6. 5 7mmolk 10% 
^7i?!>A^-#y (6 Omg, ^tK) . *3 «fc tfBflSfe^i ^V*" (1 5mL) 

RjS^SritilLfcaL «tt*rt*EET*l6L"T\ i»*©l»7 2 0m 

1 H-NMR (400MHz, CDC1 3 ) 
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6 : 0. 85 (t, J= 7.6Hz, 6H), 1.43 (q, J= 7. 6Hz, 4H), 1.65 (dd, J= 7. 2, 7. 2Hz, 

4H), 2.31 (dd, J= 7.2, 7. 2Hz, 4H). 
[0134] 
(6 b) 



H«J (6 a) -e^5t^^t7c4, 4-v ? ^5vVv'^i3-^lJV V (7 2 0mg, 
4. 6 7mm o 1 ) (DMA^T F7tKP77y (2 OmL) ^W^'MMW^^T 

* (MJ ^f-yUv'P KUf !7A (lM7f7tKD77^E 5. 6 

mL, 5. 6mmo 1) &#*«Tb7t 0 lU^T"? 6 0 £fal}f# bfc^, S 
M tN-7^^t'7i (h!J7;^P^^y7>;l/*W 5 F) (1. 7 5 g, 4 
. 9mmo 1 ) ^nx.. #^r^^T'#M$^:^^b 2 70#PflM#Ufc o 



l H-NMR (400MHz, CDC1 3 ) 

6:- 0.80 (t, J= 7.6Hz, 6H), 1.21-1.40 (m, 4H) , 1.55 (t, J= 6. 6Hz, 2H) , 1.95 
(dt, J= 4. 0, 2. 8Hz, 2H), 2.25-2.30 (ra, 2H), 5.63-5.66 (m, 1H). 
[0135] 




20 



25 



(6 c) 
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2— (4, 4 — v^gvV^i! P^-^jj-— 1 — /U) —4. 4, 5, 5-rb7 
^/U- [1. 3. 2] ^WP7^ 



0£*£#iJ (6 b) -CMit^^fc h Jl ^/^n^^>^/^V^4, 4-i?^^ 
i/^ a^^if— 1 — ^^/^^^-^/^ ( 5 . 1 1 g, 17. 8mmo 1) ©v 5 ^ 
if^ (60mL) (t°f3 7- M (5. 2g, 2 0. 5 

mmolh 1, 1 (^7x^*^7^;) 7xnty^Pn/^7^ 

f7i* (I I) i^^an^^yn y^Vy^^ (5 8 0mg, 0. 71 mm o 1 ) 
fcJ;0^ y (5. 3g, 5 3. 5mmo 1) £ JtIX.T^M 9 0 "CT? 4 B# 

1 H-NMR (400MHz, CDC1 3 ) 

5 : 0. 76 (t, J= 7.6Hz, 6H), 1.13-1.37 (m, 18H), 1.84-1.86 (m, 2H), 2.05-2.10 
(m, 2H), 6.48-6.50 (m, 1H). 
[0136] 



1— (4, 4 — ^^=f-;Vjy^7 P^-^rjJ-— 1 — — 4 — b ^ V— 2 — ~ b 



(6 d) 
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4 — ^p^e— 3 — - h uT=- A- (2 g, 8 . 6 2 mm o 1 h ^JS#>J (6 c 
) -eS^t^frfc 2 — (4, 4 u^^-f-- 1 -cc^A) -4, 4, 

5> [1 , 3, 2] v^^i^n?^ (2. 7 g, 10. 3 

mmo 1 K *>A,Wt=.*V !>A (2. 7 g, 13. Ommol) *S«fctJ*l, 2—5? 

^h^i/oi^^ (20mD <Dm&vo&mm&wfG.Tm.m.-zfflfr\'. Th?** 

( |s TJ 7 oi^^^^^-f ^) /n'7v?!>A (0) (0. 5g, 0. 4 3 mm o 1 ) Sr 

HM-fb-a-fe 2 . 4 g SrafeHfett^i: UTtfi. 
*H-NMR (400MHz, CDC1 3 ) 

5: 0.82 (t, J= 7.2Hz, 6H), 1.22-1.54 (m, 6H), 1.87-1.94 (ra, 2H) , 2.14-2.20 
(m, 2H), 3.84 (s, 3H), 5.48-5.54 (m, 1H), 7.04 (dd, J= 8. 4, 2. 8Hz, 1H), 7.16 
(d, J= 8.4Hz, 1H), 7.29 (d, J= 2. 8 Hz, 1H) . 
[0 13 7] 
(6e) 

2 — (4. 4 — ^xf/U^^ p^^jj-— 1 — j:^ /U) — 5 — * 1-^7 3:^7^ 




mmm (6 a) -c«g£*wti- (4, 4-v?xf/!/^p^t-i-x^ 

_4— ^ h ^v— 2—= bn^i'-tf^ (2. 4 g, 8. 3 mm o 1 ) <D^? 
/-;K2 0mL)gfcIft7^-^ (2. 2g, 4 1 mm o 1 ) OtK 
»«(5mL) *5J:t)t»»(l. 2g, 2 0. 7mmo 1) l:»i»9 0tf 
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lmmuwi^r^o s*sassr*fe9>f b^ai^fitaau mm^^-k^zm^ 

l H-NMR (400MHz, CDC1 3 ) 

5 : 0.82 (t, J=7.2Hz, 6H) , 1.21-1.56 (ra, 6H), 1.92-1.96 (m, 2H), 2.16-2.22 
(m, 2H), 3.75 (s, 3H), 5.61-5.65 (m, 1H), 6.24 (d, J= 2. 8Hz, 1H), 6.29 (dd, 
J=8.4, 2.8Hz, 1H), 6.87 (d, J= 8. 4Hz, 1H). 
NH 2 <D 2 HC£#;£-Tr# &a*o7t 0 
[0138] 
(% f ) } 

1 — [ 2 — (4, 4 —■Zt^f-A'i'f n^^-fr — 1 —^=-/U) — 5 — £ b ^ 




H 



) — 5 — 7? h df- >^ 3: ^;l/7 5; ^ ( 2 . 6 g , 10 mm o 1 ) „ tf ( 2 — ^ cr n 
7 5>IiI (2. 2g, 12mmol) ©1, 
(1 OmL) ?g?fc5:*M&2 1 0 < Cfj|# U7t„ £OS^4\ ^St^^IU^^^ 

^-NMR (400MHz, CDC1 3 ) 



209 



WO 2005/063705 



PCT/JP2004/019795 



g: 0.82 (t, J= 7. 2Hz, 6H), 1.22-1.52 (m, 6H), 1.90-1.96 (ra, 2H), 2.38-2.46 
(m, 2H), 2. 78-3.04 (ra,8H), 3.79 (s, 3H), 5.61-5.66 (m, 1H), 6.50 (dd, J= 8. 4, 
2.8Hz, 1H), 6.52 (d, J= 2. 8Hz, 1H), 6.99 (d, J= 8. 4Hz, 1H). 
NH© 1 Hfii^F^-e^ft^oTbo 
MS m/e (ESI) 329 (MH*) . 
[0139] 
(6 g) 

1 — [2 - ( 4, A—V'^^-^y^ py^^jh— 1 — zl—ju) — 5 — ^ Y^r^yy 
]_ 4 _(^ Kg \f"7 y— 4 — ^/V* "f-M \?s<7i?is 



MM®] (6f) T«t£*L7tl-[2-(4, 4-^f;^D^t-l- 
x _ ; 0_5_^ fdfV7i=;i/]kX7^y (9 0mg, 0. 2 7mmol)c£> 
Ko77^ (1 OmL) mm^, T h 9 K Ka t°7y-4-*;W^f 
K (3 7 mg, 0. 3 2mmo 1 ) N h ]) Tir h 9 hU ( 

8 7 m g , 0 . 4 1 mm o 1 K ( 3 2 m g , 0 . 5 7 mm o 1 ) SrlHIifctJPX. 

v^^f— mm^s^/^**}- T?**fiJ bl-[2-(4,4 - *?=&/v*s9 o — 
^-tf-- 1 — ^^/v)- 5 — * b=3f->7^=^]-4-(-r- h7t Kot°7^-4- 
>f v>:> 5 0 m g Sr^Hfe^^^t ttifc, 
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l H-NMR (400MHz, CDC1 3 ) 

5 : 0.82 (t, J= 7.2Hz, 6H), 1. 40-1.94 (m, 13H), 2.22 (d, J= 7. 2Hz, 2H), 
2.35-2.58 (ra, 6H), 2.94-3.18 (ra, 4H), 3.38 (td, J= 12, 2.0Hz, 2H), 3.77 (s, 
3H), 3.90-4.00 (m, 2H), 5.59-5.64 (ra, 1H) , 6.47 (dd, J= 8. 4, 2. 8Hz, 1H) , 6.51 

(d, J= 2.8Hz, 1H), 6.97 (d, J= 8. 4Hz, 1H). 

MS ra/e (ESI) 427 (MH + ). 
[0 14 0] 
(6 h) 

1 -T2 -(4. 4— ^£fvk>l^ P^^rv^) — 5 h ^7x^]-4-(T 



HWJ (6g) -CM^^^7cl-[2-(4, 

tr-<7^^tt^ia (3 4mg) O^Z-A- (5mL) wao%/^i?^ 
#-7}^ (lOOmg, Hr*) £*H;t N tK*^^#IS^T. ^^ffX*l 3B#F^ 




• HCI 
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L H-NMR (400MHz, CD 3 0D) 

5 : 0.82 (t, J= 7.2Hz, 3H), 0.83 (t, J= 7.2Hz, 3H), 1.20-1.82 (m, 17H), 
2.16-2.28 (m, 2H) , 2.86-2.96 (m,lH), 3.10-3.36 (m, 6H), 3.48 (td, J= 12, 
2.0Hz, 2H), 3.68 (d, J= 7. 2Hz, 2H), 3.77 (s,3H), 3.98 (dd, J= 7. 2, 4.0Hz, 
2H), 6.72 (d, J= 2.8Hz, 1H), 6.74 (dd, J= 8. 4, 2. 8Hz, 1H), 7.20 (d, J= 8. 4Hz, 
1H). 

MS m/e (ESI) 429 (MH + ) . 
[0 14 1] 

mmm 7 ) 
0CH3 




[0 14 2] 

(7 a) 



OMe 




N 

H-HCI 



4 _ fc Ka^5/^y i^y- 1 - t -^x^r/l' ( 2 5. 5 g, 

12 7mmol) h?t Kn7?V (1 OOmL) fc^^*MT 
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^ k (4 0mD (D^mm^Mx-tio ^(Dmm^mw^^h, *^x-ot) 
^*ubfc 0 3&wt\ frmit-rv}) t?j*(D6 o%m^mmm (7. 6g, 190 

mmol) *fe*fc3ftmX^UX.fc 0 ^M^m^X^-^^:. 7 0»L 
tz.m^ StF0°Ct^tfc o a^-fb^^/l" (9. 5mL, 15 2mm 

o 1) (DMfoT f7t KP77y (2 OmL) -^f/^A7^ K (5mL 

i^^^i^^^ (2 OOmL) 0°C^£PU M^bfc 

itt, 1 7 . O g ^r^^B t b-C#7c 0 

'H-NMR (400MHz, CDC1 3 ) 

5:1.95-2.02 (m, 2H), 2.05-2.15 (ra, 2H), 3.14-3.30 (m, 4H), 3.32 (s, 3H) , 
3.52-3.57 (ra, 1H) . 
N H (D 1 H feWfcX # ft o tic 
[0143] 
(7 b) 
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OCH 




mi&M (7 a) T*i^3t^tL7b4-^ h^v-t^y $?V:!*H»!fc (9. lOg, 6 
0. Olmmolk 5-7/Vtn-2-=fD7iy-;V (6. 91g, 43. 
9 8mmo 1) fci^^f^^T^ K (1 2mL) ©I^lrlifit 
5 ~Nf #bfc„ b =^=?-?VT =-^(15. 2 4m L, 109. 95 mm o 

i ) *n w-m. 8 o °c-e 3 mm 3 0 ufc D 

;is<DU&m&%tozLtc.o ^ornis^^u tkjp&^^v^— ^-cttffib 

fc ^btL/tWm^^^^^-C. ^7K«-7-hy ^A-e^bfc f££i2iJ<lr«S 
T#fc 0 

^-NMR (400MHz, CDC1 3 ) 

5 : 1.60-1. 68 (m, 2H), 1. 83-1.90 (m, 2H) , 3.26 (ddd, J= 13.2, 8.0, 3. 6Hz, 2H), 
15 3.32 (s, 3H), 3. 42-3. 47 (m, 1H), 3.62 (ddd, J= 13.2, 7.6, 3. 6Hz, 2H), 6.24 

(d, J= 2.8Hz, 1H), 6.36 (dd, J= 10.0, 2. 8Hz, 1H), 7.87 (d, J= 10. 0Hz, 1H) . 
OH<D 1 Hte#3£-T?# ft^ofc 
[0144] 
(7.c) 

20 f^/^p^j'y^^i 5- ~ 
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N0 2 O F 

mmm (7 b) -vmt^tifLs- u-* h^^v s^-i — <m -2 

-^fn7xy-/V (2. 3 5 g, 8. l6mmol), (5. 

7mL, 40. 9mmo 1) fci^an^^ (5 0mL) ©S^SttKtK 

v££PTit#U MJ7;^n^?^l / *>'ii^ (2mL, 12. 24mm 
o 1 ) (U5 #-evi5T U H3#:#TT« 1 O £f H im£F 

(ft»cn^/^^1^^) UT^Mfc^ 3 . 2 7 6 g Sr^-feSfr 

<b b"C#fc 0 

l H-NIIR (400MHz, CDC1 3 ) 

5:1.66-1.74 (m, 2H), 1.84-1.92 (m, 2H) , 3.27 (ddd, J= 13. 2, 7.6, 3. 6Hz, 2H), 
3.23 (s, 3H), 3.47 (m, 1H), 3.58 (ddd, J= 12, 8.0, 3. 6Hz, 2H), 6.54 (d, J= 
2.8Hz, 1H), 6.72 (dd, J= 9. 6, 2. 8Hz, 1H), 8.07 (d, J= 9. 6Hz, 1H) . 
[0145] 



2 - ( 4 - t -~?*f-)V*/t g^M?— 1 -zc^ /U) -4, 4, 5, 5 -T h ~7 * 
[1, 3. 21 ^^-^i^^P^^ 



(7 d) 
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# p^ap-tf— i — zl-jv^T.'tjV ( 5 5 . Og, 19 2. 1 mm o 1 ) tf^ 
h) ittfv y (56. 1 g, 220. 9 mm o 1 k 1 , 1 ' — 
(i?7x^*77^;) 7inty^nP^7^^A (II) w * & 
^^^Zf^V?^ (4. 8 8 g, 5. 9 8mmo 1 k U V A ( 5 6 . 6 g 

5 ,5 7 6. 3mmol) *3 £Xfi?**f"9- > (4 0 0mL) £;!J0;tT*Hfi 8 0 °CX* 

itLCD^^^W-t ^XWMit^ 3 8 . 9 7 g UT#fc 0 
^-NMR (400MHz, CDC1 3 ) 

5: 0.85 (s, 9H), 1.00-1.43 (m, 14H), 1.78-1.90 (m, 2H), 1.98-2.17 (m, 2H), 
2.24-2.32 (m, 1H) , 6.59 (dd, J= 2. 0Hz, 1H). 
.15 [0 14 6] 



1 - [ 3 — (4- t -y^/i^y^ g^-^-jj- — l -zlz=.ju) -4-^^P7x^ 

1-4-7* h^r-ybv^-yy 

OCH 3 



MMM (7 c) T*t£:ftfc by 7^to> ^^/P*V«5- (4-* b=¥ 
i/t^^^y-l — f/W) -2-- bD7x=/Wx^f^ (3. 2 7 6 g, 8. 



(7 e) 
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5 2mm o 1 ) <0 1 , 2-t^ h*^?> (8 OmL) m&\^ MMM (7 d 
) X-Wk£tl1t2- (4- t —-f^fr*/? n^drU-.- l -4, 4, 5 

5-fh7^f^-[l, 3, 2]^tlP7y (2. 4 7 8 g, 9. 38 
mmo 1 K X ( h y 7*=/I^*^7-f ^) '^Wl* (0) (4 9 2m 

g, 0. 4 2 6 mmo 1 k *5it^«9 hWiE-* V 17 A (2. 714g, 12. 79 

mmoi) &*nx.x. mmmmmrr. ^9 o e c-r?2B#p B i3 o^-m#b^ 0 
iut -^^^sifP^o ^ -fe ^ w- 1 i^xmrn^m 1 . 8 7 g sr*£fej&iii ^ u 

^-NMR (400MHz, CDC1 3 ) 

5:0.90 (s, 9H), 1.38-1.43 (m, 2H), 1.64-1.74 (m, 2H) , 1. 86-2. 00 (m, 3H), 
2.13-2.33 (m, 4H), 3.21 (ddd, J= 12.4, 8.4, 3. 6Hz, 2H), 3.38 (s, 3H), 3.46 
(m, 1H), 3.67 (ddd, J=11.2, 7.2, 3. 6Hz, 2H), 5.57(t, J=2. 4Hz, 1H), 6.54 (d, 
J= 2.8Hz, 1H), 6.72 (dd, J= 9.6, 2. 8Hz, 1H), 8.07 (d, J= 9. 6Hz, 1H) . 
[0 14 71 
(7 f ) 

2— (4 — t —-f^-tV*/? \=i^3r~9-— 1 — M —4— (4— ^ h^-^b'^y 
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(7e) T^it^tLfcl- C3- (4~t-^^o^t-l- 
.xx/l/) -4-=bn7x=/l'] -4-^ h^rv'^iJ^y (i. 8 7g, 5. 

0 2mmol), tft7^^ (9 3. 6mg, 1. 7 5 mm o 1 K ^ / 

(3 0mL) (lOmL) ?l«fcJ;U ! il& (9 8 1mg, 17. 5 

7mmol) ZimMttX, ^#IS^T. ^ 9 O ^T* 2 B#^jf # L/c 0 

^(DfrJfcmK, mtT (30mg, 0. 56 mm ol) s i Wtfft ( 3 

OOmg, 5. 3 7mmol) B^#TT' 3 B#F^ 1 5 ftfflfr b7c„ 

1 . 1 5 5 g ^mM^WiW-t b"C#fc 0 
1 H-NMR (400MHz, CDC1 3 ) 

5:0.90 (s, 9H), 1.24-1.42 (m, 2H), 1.66-1.76 (ra, 2H), 1.90-2.06 (ra, 4H), 
2.14-2.24 (m, 1H), 2.28-2.32 (ra, 2H), 2. 72-2. 80 (ra, 2H), 3.26-3.37 (m, 3H), 
3.37 (s, 3H), 5.75 (brs, 1H), 6.63 (d, J= 8. 4Hz, 1H) , 6.67 (s, 1H), 6.71 (d, 
J= 8. 4Hz, 1H) . 

NH 2(D 2 Hfi#^-e# ^^ofc„ 
[0148] 
(7 g) 

1— [2— (4 - t — zf^/U-y? p^dr-fr— 1 — M -4— (4— J-h^is 
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H 



mmm (?f) x-mmztitcz- (4- t-^^v-^o^^-i-^^^ 

) _4— (4-7« h^rv-f^y v»V— 1 7x^7^ (1- 1 5 5 g, 

3. 37mmol) 01, (15mL) t'^ (2 

n n^^A^) 75 S^MM. (7 2 2m g , 4 . 0 4mm o 1 ) ^tJP^l. 

i/) T^bt, t - ^f/PSiJtt© 9* 5 i: UX«jift^*6 6 O m g Sr* 
^-NMR (400MHz, CDC1 3 ) 

6:0.84 (s, 9H), 1.12-1.32 (ra, 2H), 1.58-1.66 (m, 2H), 1.80-1.98 (m, 4H), 
2.08-2.16 (m, 1H), 2.28-2.40 (m, 1H) , 2.59-2.62 (ra, 1H), 2.76 (td, J= 12.0, 
2.8Hz, 4H), 2.83-2.91 (m, 6H) , 3.22-3.28 (ra, 1H) , 3.31(s, 3H) , 3.36-3.42 (m, 
2H), 5. 63 (t, J= 2. 4Hz, 1H), 6. 67 (d, J= 3. 2Hz, 1H), 6. 70 (dd, J= 8. 4, 3. 2Hz, 
1H) 6.81 (d, J= 8.4Hz, 1H). 

NH© 1 Hte«FJ£"C#&a*o;fco 
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[0 14 9] 

(7h) 

! _-/^ 7l/ _ 4 - r 2 - (4- t A'**/ 9 P^=3r-fr- 1 -j^/U) -4- ( 




HJi0>J (7g) Tft4afi$tLfcl- [2- (4- 
a^^jV) -4- (4-P< h^v-b'^i; S?^- 1 -4 M ~7 ^=-7U] ( 
lOOmg, O. 243mmol) ©fl«7tKn77^ (3mL) ^ 
W;l/7tK (0. 0 2 8 lmL, O. 3 1 6 mm o 1 ) N h V T~t h *ri/fcM 
it^^m-f- hV ?A (8 7. lmg, 0. 3 16mmol) (0. 0 

2 6 7mL, 0. 4 6 6 mm o 1 ) ^P^L> 4 B#P4I 3 0 ftfflfr Ufc„ 

UTl— -f'f-fl'— 4— [2— (4— t — ~?f-As^/9 u^^c-y-— 1 — —4 
_ ..(4-p< KS/t'^'J v 5 ^- 1 —^fM y^=-/W] t^7^10 3mg?:l 

1 H-NMR (400MHz,. CDC1 3 ) 

5: 0.89-0.96 (m, 12H), 1.18-1.39 (ra, 4H) , 1.48-1.60 (m, 2H) , 1.64-1.74 (m, 
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2H), 1.86-2.06 (m, 4H), 2.14-2.23 (m, 1H), 2.30-2.42 (ra, 3H) , 2.47-2.60 (m, 

4H), 2.66-2.74 (ra, 1H) , 2.78-2.86 (m, 2H), 2.89-3.06 (m, 4H), 3.28-3.35 (ra, 

1H), 3.37 (s, 3H), 3.41-3.48 (m, 2H), 5.69 (hrs, 1H), 6.73 (s, 1H) , 6.76 (d, 
J= 8.4Hz, 1H), 6.89 (d, J= 8. 4Hz, 1H). 

lmL, 0 . 4 4 mm o 

t -^^»|5^^^ir 5 Ltilft^fe 8 3 m g 2r*ife©#£ UT#fc 

MS ra/e (ESI) 468 (Mtf). 
[0 15 0] 
(H«*J 8 ) 

1 _-/^- /U _ 4 - [2- (3. 3, 5. 5 —7- h Z2<_fvW ^ E±±2Z!d 



[0151] 

(8 a) 

4- T2- (3. 3, 5, 5-f h7^f^P^ ^) 7^^/^] gj^iZ 
- 1 - # A^j ^ t - •/f/VJ ^T/W 




221 



WO 2005/063705 



PCT/JP2004/019795 



0 



mmm Ue) x«mmtsfrfc4- [2- (3> 3, 5, s-^h?*^^? 

*7VW (3. 8 7g, 9. 7 1mmolk 10%a'7^^^(2. 3g 
, ^tK). /-/^ (2 5mL) fcWh^t Ko7?y (2 5mL) 03 

^-NMR (400MHz, CDC1 3 ) 

5: 0.92 (s, 6H), 1.12 (s, 6H), 1.12-1.47 (m, 6H) , 1.49 (s, 9H), 2.83 (brs, 
4H), 3.59 (tt, J=12.4, 2. 8Hz, 1H), 7.07 (td, J= 7. 6, 1.2Hz, 1H), 7.10 (dd, 
J=7.6, 1.2Hz, 1H), 7.16 (td, J= 7. 6, 2.0Hz, 1H) , 7.24 (dd, J= 7. 6, 2.0Hz, 
1H). 

MS ra/e (ESI) 401(MH + ). 
[0 15 2] 
(8 b) 

[ 2 - (3. 3. 5, 5-fb7^f-/^p^ ^) 
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H 



mnm (8 a) x-smtsfrfe*- 12- o, 3, 5, 5-ff7^f/^ 

7 9 g, 2 4. 4 4mmo 1) N h U (2 5mL N 3 4 6mmo 1 

) RTfi?? on^^y (50mL) ©M^ifiT' 1 B#EI 3 0 frWtW Lfc„ 

fcw«s&fis^&*fck"?ife*^ M7K«ssfe^-by ^A^$^#ufc 0 mMmt:m& 

_LfB 4. 94g©n?' l H-NMR (400MHz, CDC1 3 ) 

5: 0.94 (s, 6H), 1.11 (s, 6H), 1.13-1.44 (ra, 6H) , 3.17 (brs, 4H), 3.35 (brs, 
4H), 3.47 (tt, J= 12.4, 2. 8Hz, 1H), 7.10-7.30 (m, 4H) . 

NH© l Hri«M£T?#ftJ&*o;fco 

^tlMfci^#> 2 . 2 3 g £ LT#fc 

±|B 2. 2 3g(?)oyf© l H-NMR (400MHz, CDC1 3 ) 

5:, 0.92 (s, 6H), 1.13 (s, 6H), 1.17-1.35 (ra, 4H) , 1.41-1.46 (m, 2H), 
2.84-2.86 (ra, 4H), 3.01-3.03 (m, 4H), 3.59 (tt, J= 12. 8, 2. 8Hz, 1H) , 7.04-7.16 
(ra, 3H), 7.21 (dd, J= 7.6, 1. 6Hz, 1H). 
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[0 15 3] 

(8 c) 

T _^V^-4- T2- (3. 3. 5. 5-f b7^f /^P^>^) ^ 



(8b) t?tS3SStt7hl- [2- (3, 3, 5, 5-Th7^f/> 



t Fa77y (2 OmL) » W/VTt K (1 0 7mg, 1. 4 9m 
mo 1). hyT-fe h*l"fcmim?mi-h V (4 2 Omg, l. 9 9 mm o 

1 ) N *3«fctfgEK (6 Omg, 0. 9 9mmol) 5rNI«Wni;t. ^&"C* 1 3 B#Pr3 3 

(ft^ai^/— ^^^) -e«MbT. l-^/W-4- [2-(3,3,5, 
X H-NMR (400MHz, CDC1 3 ) 

5 : 0.92 (s, 6H), 0.94 (t, J= 7. 2 Hz, 3H) , 1.12 (s. 6H), 1.20-1.60 (m, 10H) , 
2.37-2.41 (ra, 2H) , 2.40-2.62 (brs, 4H), 2.92(t, J= 4. 8Hz, 4H) , 3.57 (tt, J= 
12.4, 2.8 Hz, 1H), 7.03-7.08 (m, 1H), 7.09-7.16 (m, 2H), 7.19-7.22 (ra, 1H) . 
n*LfcS>*no**i' (5mL) 4N*ft*»»ifMW (0 

2 1mL, 0. 8 3mmol)yBtIi&t3 0^F«tfc. RJS*©«BE 




a^^i/yk) 7 3:^/^3 fcT^yv^ (3 0 Omg, 



1 . O Ommo 1 ) ©7 b7 
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bfrtd&&£M ( 2 9 0 m g ) Kmm^^ (3 0 m L) &tox.W-U 10 0 °CT' 

fc #f i,fcw.mm.&Mifr L-xMMit-etM 2 3 5 m g & ^ ux#fc 0 

^-NMR (400MHz, CD 3 0D) 

5 : 0.96 (s, 6H), 1.03 (t, J= 7. 2Hz, 3H), 1.18 (s, 6H), 1.18-1.52 (ra, 10H) , 
1.72-1.81 (ra, 2H), 3.10-3.75 (m, 8H), 3. 56 (tt, J= 12. 4, 2. 8Hz, 1H), 7.13-7.20 
(ra, 3H), 7.26-7.29 (m, 1H). 
MS m/e (ESI) 357 (MH + ). 
[0 1 5 4] 
(H»J 9 ) 

[2- (3, 3, 5. 5 = T h^*^/Ujs?v 

c^>2kl 7-E^!kl ^7i?^ 



mmm (8b) -e^ae^tbfci- [2- (3, 3, 5, 

n^^vvi^) 7^^/!^] (2 0 0mg, O. 6 6 6 mm o 1 ) (D^T h 

7t KD77V (4mL) f&6tt^ i/^ayn^y^/W^fk K (7 0mg, 
0. 9 9 9mmol) ^^^TMT' 5 #MJ*# bfc 0 WMthyT-feb 
^V7K^li{5 5*^" (2 8 2mg, 1. 3 3 mm o 1 ) &%UX.5ftfflWt 

W l>7c^. (0. 038mL, 0. 666 mm o 1 ) SriDX-x ^2g."e 2 BtFfH 




225 



WO 2005/063705 



PCT/JP2004/019795 



9 V} [2 -(3, 3, 

5> hy;*^/l'v'^ D^^v^y^^^^/W] fc^^v^ 1 8 2mg 

& £ LT#fc 0 
'H-NMR (400MHz, CDC1 3 ) 

6: 0.12-0.16 (ra, 2H), 0.52-0.56 (ra, 2H), 0.88-0. 96 (m, 1H), 0.92 (s, 6H), 
1.12 (s, 6H), 1.13-1.45 (ra, 6H), 2.32 (d, J = 6. 4Hz, 2H) , 2.70 (brs, 4H), 
2.95 (t, J = 4.4Hz, 4H), 3.60 (tt, J = 12. 4, 2.8Hz, 1H) , 7.04-7.08 (ra, 1H), 
7.11-7.14 (m, 2H), 7.20-7.22 (m, 1H) . 

^(Dik&W?) (1 4 7m g, 0. 41 5 mm o 1 ) £rv^ xn. n * 9 ^ (3m L) 

mlx> ^(Dm^mKm.m^mn.T-v^^M'i^m^m^'f-^Mm (o. 1 

lmL, O. 456mmol) &Jn;tfc„ rtilrlfiTl 5^I#Lfcf , 
O^Sr«JBET®*U7b„ (13mL) 

U 19 B$m 4 5 &mW bfc 0 WW b^JtttttLSraSt UT\ l 3 4 m 

MS m/e (ESI) 355 (MH + ). 
[0155] 

(Htfefll 10) 

2- {4— [ 2 - (4 — t —-f^l^St X2^.3rl/;V) Z7 zc^S^l r^^v^— 1 




• HCI 



O 
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[0 15 6] 

(10 a) 

[2- (4- t -T^VWV^ Z^E^kJ gdZJ^ 




H 



HiKS-W (2 c) -C®Bfe£*bfc2- (4- t-^/u-^^o^^^) 7*=^ 
7?y(810mg, 3. 5mmol) il, 2-^oo^^> (5mL) 
©ft^Ntol^ t"^ (2-^Pn^^/W) 7$ytif (7 5 0mg, 4. 2mm 

o i ) sr*n^.x i nfm 3 o ftmwmm ufc 0 

m&vWMik&yo 4 2 0 m g <M#fc 0 
MS ra/e (ESI) 301 (MH*) . 
[0 15 7] 
(10 b) 

2 _ ( 4 - f 2 - (4- t -rf^-t^S* E^jLk2k) Z-^^2k] tf^<7^^— 1 
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mmm (io a ) xmmztitci- [2- u-t-^f-^>^^^^^M 

7x^] t^7^y (4 0 0mg, 1. 33mmol), 

yl^T-fe h7§K (200mg, 1. 65 mm o 1 ) N V 1* (4 OOmg, 

2. 8 9mmo 1) TkXI^ f^*/V^7 ^ K (1 5mL) ©M^^fil 1 

^j^mtLfD^T^Tl-^-U^t^X^- {4- [2- (4-t-^/V 

5 0 6 m g £r$i-fe Wi£> £ UT#fc 0 
1 H-NMR (400MHz, CDC1 3 ) 

5: 0.88 (s, 9Hx0.6), 0.90 (s, 9H x 0. 4) , 1.10-1.21 (ra, 6H), 1.35-1.48 (m, 
2H), 1.68-1.98 (ra, 4H), 2.67 (brs, 4H), 2.87-2.92 (m, 4H) , 3.06 (s, 2Hx0.6), 
3.09 (s, 2Hx 0.4), 3.30-3.40 (m, 4H), 7.05-7.22 (m, 3H+1H x 0. 4) , 7.44 (d, 
J= 8. 0Hz, 1H x 0. 6) . 

fe&mt bXi^l®W^4 7 6mg?rffc 0 
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MS ra/e (ESI) 386 (MH*) . 
[0 15 8] 

mit&m 1 1 ) 

2- { 4 - r 2 - (4-t-^f;v^P^^ ^^^yul b^^v'y-l 




o 



(10 a) T?«3t$*L*:l- [2- (4- t-^^V*u-^^) 
7 (5 Omg, 0. 16 6mmo 1 h 1 - (2-9 a o Ti? 

^/u) t°^< (3 3mg, 0. 204 mm o 1 ) % V V & ( 6 0 m g , 

0. 4 3 4mmol) &0*v^ f^*M7 5 K (5mL) ©S^ll^ill 
5°C-e2 0#r«m#U7c o 

jfiSrNHv-D *^9A^n-rh^7^- (^g^^/^iT-^) 

4 _ [ 2 - (4— t — -f^-Asi/P a^^r^/V) 7^=/^] ^ v> >- — 1 — -f ^ 
} -1- (t°s<}) 1 ^9 S ^5 1 mg £r$S-feifitM&£ UT#fc„ 

l H-NMR (400MHz, CDC1 3 ) 

5: 0.88 (s, 9Hx0.6), 0.90 (s, 9Hx0.4), 1.10-1.27 (m, 2H), 1.35-1.46 (m, 
2H), 1.54-1.98 (m, 10H), 2.65 (brs, 4H), 2.85-2.92 (m, 4H), 2.94-3.04 (ra, 
1H x 0.4), 3.24 (s, 2H x 0.6), 3.26 (s, 2H x 0.4), 3.35-3.47 (m, 1H + 1H x 
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0.6), 3.50-3.58 (m, 4H), 7.05-7.28 (m, 3H + 1H x 0.4), 7.40 (d, J= 8.0Hz, 



MS m/e (ESI) 426 (MH + ) . 
[0159] 

immmi 2) 

. >jX _ 4 - (4- t -^W^P^»^) -3- (4-^ ^7^V- 



[0160] 

(12 a) 

t _ (4 — t — -f^-jV-y^ p^^-fr — 1 — 3i:=- /M —4 — ^ 



H«J (7d) -eiSH££Hfc2- (4- t n ^^if- 1-^-/1/ 

) -4, 4, 5, 5-fb7^f^- CI, 3, 2] v 5 ^^ P 7 V (3. 1 



1H x 0.6). 
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7g, 12mmolh 1 -zf n*- 4 h 2 -= h n^sHls ( 2 . 3 

2g, lOmmol), 9 A,^H7J U £ A (4. 8g, 15mmolK 1, 2 — 
5?* l^v^*^ (3 0mL) Rtf* (5mL) <^jil^<Sr^*#H^iTi-^M 
-Cjt#bfc 0 ^©Mtff7^ (h !> 7 ir. !7>f >0 ^7^^^ ( 

0) (5 7 8mg, 0. 5mmo 1 ) 4JPtfc. ftV>t?r©JI^»^fi7 O 
1 815119 3 0#jg#L7c o 

LT^M-fb^^. 8 9 gSrH-feEMfci: ttllt 

'H-NMR (400MHz, CDC1 3 ) 

5: 0.89 (s, 9H), 1.31-1.43 (m, 2H), 1.86-1.95 (m, 2H), 2.13-2.34 (m, 3H) , 
3.85 (s, 3H), 5.59-5.61 (ra, 1H), 7.05 (dd, J = 8. 8, 2. 4 Hz, 1H), 7.17 (d, 
J = 8.8 Hz, 1H), 7.31 (d, J = 2. 4 Hz, 1H). 
[0161] 
(12 b) 

2— (4 — t — zff-;Vjy^ q^^vv^) -5-^ h^rv ; 7x^7^y 




mmm (12a) x-wmztifci- (4- t-^^^^^-i — 

/U )._ 4 _P< fdriy— 2— ~ ho^yf y (2. 8 9 g, 10. Ommo 1 ) . 1 

(1- 0 g, ^7K)> *9J—A' (1 5mL) S.t^T" h7 
t KP77V (1 5mL) (DM*, TkfSf #*#ia^T> SBEMT? 1 2^ 
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^P*W?A^o-rh^7-f- (f^oifyv) T«Lt, t-zT^jV 
'H-NMR (400MHz, CDC1 3 ) 

5: 0.86 (s, 9Hx0.65), 0.89 (s, 9Hx0.35), 1.05-1.46 (m, 4H), 1.58-1.66 
(m, 2Hx0.65), 1.70-1.81 (m, 2Hx0.65), 1.88-1.98 (ra, 4H x 0. 35) , 2.03-2.10 
(ra, 1H) , 2. 34 (tt, J= 11. 6, 3. 2Hz, 1H x 0. 35), 2. 84-2. 89 (m, 1H x 0. 65) , 3. 65 
(brs, 2H), 3.74 (s, 3H x 0.35), 3.75 (s, 3H x 0.65), 6.25-6.26 (m, 1H), 
6.32-6.36 (ra, 1H), 7.00 (d, J= 8. 4 Hz, lHx 0.35), 7.24 (d, J= 8. 4Hz, 1H x 
0. 65) . 

[0162] 



1- T2- (4 - t — -f^As^P n^Zci/M -5—* h±i^Z^^k2 



mmm (12b) -vwrnztntz- u- t-^^v^n^ *t*/>v) -5- 

^ b^i/7i=^7 5y (2. 5 6g, 9. 7 9 mm o 1 ) (D 1 , 

^VifV (lOmL) $£f£l:\ If* T ^ (2. 1 

Og, 11. 7 5mmol)m M#H«tT^tft 2 0 0*C"ei«#Ufe, 



(12 c) 
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1 H-NMR (400MHz, CDC1 3 ) 

5: 0.88 (s, 9Hx 0.65), 0.89 (s, 9Hx 0.35), 1.09-1.21 (m, 4H), 1.36-1.45 
(m, 1H), 1.56-1.63 (m, 1H), 1.68-1.97 (ra, 4H), 2.77-2.83 (ra, 4H) , 2.91 (tt, 
J=12.4, 3.2Hz, lHxO.35), 2.98-3.03 (ra, 4H), 3.32 (tt, J= 5. 2Hz, 1H x 0. 65) , 
3. 77 (s, 3H x 0. 35) , 3. 783 (s, 3H x 0. 65) , 6. 61-6. 67 (m, 1H x 0. 65 +2H x 0. 35) , 
6.73 (d, J = 2.4Hz, 1H x 0.65), 7. 13 (d, J = 8. 8Hz, 1H x 0. 35), 7. 34 (d, J= 
8. 4Hz, 1H x 0. 65) . 
[0 16 3] 
(1 2 d) 




H 



mmm (12 c) -vmmtsMti- [2- (4- 1-^/^^*^^) 

.j-^^x^] tVy^d. 7 7g, 5. 3 6mmolk 48% 

JWIs**» (5 0mD RxmWt (3 0mL) ©«£-4fe*r**3MB*T. Ml 

3 o °c-e 8 mm 3 o &m.n vit a 
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■&mt IX, m^&MfctoWMfc&lfo 1 • 4 3 g £r#fc D 
X H-NMR (400MHz, DMS0-d 6 ) 

5: 0.85 (s, 9Hx 0.65), 0.86 (s, 9H x 0. 35) , 1.00-1.90 (m, 9H), 2.17 (brs, 
1H), 2.59-2.68 (ra, 1H x 0. 35 + 4H), 2.75-2.83 (m, 4H), 3.20-3.25 (m, 1H x 
0.65), 6.40-6.46 (ra, 1H x 0. 35 + 1H) , 6.52 (d, J= 2. 8Hz, 1H x 0.65), 6.95 
(d, J= 8.4Hz, lHxO. 35), 7.12 (d, J= 8. 4Hz, 1Hx0.65), 9.03 (brs, 1Hx0.35), 
9. 05 (brs, 1H x 0. 65) . 
[0 16 4] 
(1 2 e) 

4 _ ( 4 - t n^^r-y)V) —3- ^^7^ ^-l 




nnm (12a) xm&tsftfr*- u- t-^^yw^*^) -3- 

^^y.^^^xy-/!, (i gl 3. 16mmo l) ^Th7tK 
n7 7 y (lOmL) fcljgflPU ^0^^^#ffl^T> 7KtK^X^*P b7c 0 
^(OW^W^-'f^^T?^^ K (0. 3 1mL, 3. 4 8mmolk MJTirh 
*rx/-fcmittiZom-)-Y)) t?J» U S, 4. 7 4mmol) Mi (O. 18m 
L, 3. 16mmol) &m&JmX-1t&. jfitt^&Sit^lLfc, 
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*Jfc*r*ff TWB bfc. # *Lfc»** N H is y # 7^^nvf^77^ 
'H-NMR (400MHz, CDC1 3 ) 

5 : 0.88 (s, 9Hx0.7), 0.89 (s, 9Hx0.3), 0.94 (t, J= 7. 6Hz, 3H), 1.01-1.96 
(ra, 13H), 2.42-2.92 (ra, 1Hx0.3 + 10H), 3.28 (tt, J= 5. 2, 5. 2Hz, 1Hx0.7), 
6.53-6.59 (ra, 1H), 6.65 (d, J= 2. 8Hz, 1Hx0.3), 6. 71 (d, J= 2. 8Hz, 1Hx0.7), 
7.06 (d, J= 8.4Hz, 1H x 0.3), 7.27 (d, J= 8. 4Hz, 1H x 0. 7). 
OH©lHtt#ST'f ^ofc 0 
[0165] 
(1 2 f ) 

_ 3 _ (4^-^gvV^jg 1 ->f/W) 

F O F\ 9 
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4-/f;Hf^7^y-l-'f^) 7=^J->V (1. 6g, 4. 2 9mmol) 

Jttfhy*^T5^ (3. lmL, 2 2. 2 4mmo 1) 

y(30m L) «f«**-*^^^^. «#bfc*o»«fcM^7 

,V*K**l/*^*^Wm*.® (1. lmL, 6. 54mmol) ^^3 0 
30 ^im »S*K:|»*^>K «Hh^bT^*=f A*«9ftRtf*«rJHI 

y 7M n^^^^ v^-4- ( 4 - t n~.*vvv) - 

) -e»»b"C. f^^tn^^^*^ ^-4-(4-t-^/^ 
**~**vW -3- (4-/f/V^7^-l^^) 7~~A~*?^2 
14mg. H)7;^a^y^^t h7^-4-(4-t-7*W 
*n-*v^) -3- (4-^tV7^y-l-^^) -7x^77^8 
2mg*5J:^ • ^7^il^434mg^l»atlt 

m-NMR (400MHz, CDC1 3 ) 

5:, 0.89 (s, 9H), 0.94 (t, J= 7. 2 Hz, 3H), 1.15-1.45 (m, 6H) , 1.47-1.67 (m, 
3H), 1.67-1.80 (m, 2H) , 1.86-1.95 (m, 2H), 2.37-2.44 (m, 2H), 2.59 (brs, 4H), 
2.88 (t, J= 4.8Hz, 4H), 3.35 (tt, J= 5. 2, 5. 2Hz, 1H), 6.97 (dd, J= 8. 4, 2. 8Hz, 
1H), 7.00 (d, J= 2.8Hz, 1H), 7.45 (d, J= 8. 4Hz, 1H) 
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hV^^Vf : 
Ml-NMR (400MHz, CDC1 3 ) 

5: 0.90 (s, 9H), 0.95 (t, J = 7. 2Hz, 3H), 1.08-1.20 (m, 2H), 1.32-1.46 (m, 
4H), 1.48-1.62 (m, 3H) , 1.78-1.94 (m, 4H), 2.40-2.46 (m, 2H), 2.62 (brs, 4H), 
2.89 (t, J=4.8Hz, 4H), 2.94 (tt, J= 12.0, 3. 6Hz, 1H), 6.94 (d, J= 2. 4Hz, 
1H), 6.95 (dd, J=9.2, 2.4Hz, 1H), 7.24 (d, J= 9. 2Hz, 1H) 
[0 16 6] 
(1 2 g) 



mum (12 f) xmm^tit^vvy^^^^^^^^ c 

4 _ t-^/w^a^^/U) -3- (4-^f/l/^7i?^-l — T^) 7 
I= ;H^f/Kl. I6g, 2. 3mmol),^T«(2. 7g, 2 3 
mmol) W^fM^7 5K (3 0mL) £r^*#ffi^T^S. 



0°CT-1 9H#IHl O^mWVf'o 




0) (3 7 Omg, 



0. 32mmol) SrJn^fc, 3fcV^"Cr ©S^Sr^HB. 1 0 
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o^_ 4 _ ( 4 _ t-^/^^n^^v'/U) -3- (4-^^7i?y- 
L H-NMR (400MHz, CDC1 3 ) 

5: 0.88 (s, 9H), 0.94 (t, J = 7. 2Hz, 3H), 1.15-1.44 (ra, 6H), 1.48-1.67 (m, 
3H), 1.70-1.80 (ra, 2H) , 1.88-1.96 (m, 2H), 2.38-2.44 (ra, 2H), 2.59 (brs, 4H), 
2.88 (t, J= 4.8Hz, 4H), 3.38 (tt, J= 5. 6, 5. 6Hz, 1H), 7.34 (dd, J= 7. 6, 2.0Hz, 

1H), 7.35 (d, J= 2.0Hz, 1H) , 7.47 (d, J= 7. 6Hz, 1H) 

o 

MS ra/e (ESI) 382 (MH*). 
[0167] 

mmm i 3 ) 

(4- t-rf?-;v*/9xi^*i/M -3 - (4-^3vH^<7^ 




H»iJ (12f) t?Mat^Hfcib y 7/u*n^^^/V*^il h7^-4 
_ (4 _ t-^/^^n-^^^) -3- (4-^^7-^-1-^^ 
) 7jx/H^f;V(3 0mg, 0. 0 5 9 4mm o 1 h Wfc3E$& ( 8 m g 

0. 0 6 8 1mmol) R^^W^^'^ (lmL) ^M^StM? 
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s*7i?$J» (0) (6mg, 0. 0 0 5 2mmo 1) 3r*P*.fc. Hk^X^fD^ 

4fefc*H&i o ox:x»9mmmw\,tc 0 ^h\-^(OB.mm^r^\m.^ (70m 

g , 0. 5 9 6mmol) t/f7^ (M)7x-y^7^y) W A 
(0) (2 0mg, 0. 0173mmol) SrMT, ^4110 0^14^ 
1 0^m#bfc o 

UX N h777- 4- (4 - t —-f^J^y? n^^S/WO -3- (4-^^ 

;Vt -K7 l — T AO ^<y/= MJ/H 0 m g £r$5j|-fe?fi#t'-l^£ lt#fc, 

'H-NMR (400MHz, CDC1 3 ) 

6: 0.90 (s, 9H), 0.95 (t, J= 7. 2Hz, 3H) , 1.09-1.20 (m, 2H), 1.31-1.46 (ra, 
4H), 1.49-1.58 (m, 3H), 1.77-1.96 (ra, 4H), 2.40-2.46 (ra, 2H), 2.62 (brs, 4H), 
2.89 (t, J= 5.2Hz, 4H), 2.99 (tt, J= 12. 0, 3. 2Hz, 1H), 7.27 (d, J= 7. 6Hz, 
1H), 7.30 (d, J= 1.6Hz, 1H), 7.32 (dd, J= 7.6, 1. 6Hz, 1H). 

&m9&Mfc&y)1fcWls1t 0 ±«*©«Bft*rl&feU #6>Hfc»ttB#Sr«EEf£«fc 

MS m/e (ESI) 382 (MH + ). 
[0 16 8] 
(«l«14) 

X—^^^— 4— (2 — g^jr^VkZ^E ^ b'^vv^ 
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HCI 



[0 16 9] 



o 

: Crich, D. ; Smith, M. ; Yao, Q. ; Picione, J. ; Synthesis 2001, (2), 



323-326. 

[0 17 0] 
(14 a) 




NO z 

(1. Og, 5. 9mmol) *ffi#llMB|-K:JBV\ ^JfeflJ (2 b) £ f3tt 



[0171] 

(14 b) 

2 — v^a^^vVVZ. 



=/kZiy 
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mmm (14 a) \^^xm^nt^2- u^v- 1 -=^=-m 

u-<^ifV (0. 5 6g, 2. 7 5mmol) (2 c) £ PJ^-M? £ 

5 [0 17 2] 

(14 c) 

1- ( 2 — P^^7x^/V-) fc'^^v^ 




H 



mMm (i4b) m*5v^«3ft*^2-v^n^^/^*.=^r5^ (0 

4 8g, 2. 7 5mmol) Sr^JM (3 c) ^<D^kS 
&*To mMtel^ 0 . 2 5 g «Ht&$):t» bX#fc c 
[0173] 
(1 4 d) 



15 




HMtfiJ (14 c) \z&^xmmt5ftfri-(2-^?*^^' u 7~=.;u) 

(0. 2 5g, 1. 0 2mmo 1 ) Irl^tT^ T V 7 * Kn t°7^- 
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4 _#/i,/^xfc Y^WfrV^^^TJ^^- K£r/BV\ "mm (6g) 



MS m/e (ESI) 301 (MH*) . 
[0 17 4] 

mmmi 5) 



(10a) ^#V^M5ir£*l,fcl- [2- (4-t-^/I-^n^ 
^/O tr^^v 5 ^ (I6 0mg, 0. 5 3mmol) ^^J^fc 



(6g) Kt£V^ X b7t Kct°7y-4-*/W^7t K<DfU>9 \ZL 

/w;^tK^iv>, (eg) mm<D%m*?i^ 

o b m g 

MS m/e (ESI) 357 (MH*") . 
[0 17 5] 

mmm 1 6 ) 
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[0 17 6] 

(16 a) 

N- T2- (4- t -y^/U^^n^^-jy/U) ~7^= -)V\ ( 




UtiS^J (2d) -T?a43£<**T/fc2- [2- (4- t-^/^^n^df^) 7 
x -^7? y] ai^? /V (2 7 lmg, 0. 98 4 mm o 1 ) Srffl^I^SfSK-ffl 

ifeflj (2e) irlH^^^^ .t-^V^o^ 
/^»t?^ f /Uro^T^r Vtv-S^ i LT\ SJlMS^l 3 6m g 

[0 17 7] 

15 (16 b) 

T2- -2-^PP-N- ( 
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mmm a 6 a) x-mm^ntiN- [2- (4- t-^^^^^M 

y=c=.;v] -2-^na-N- /Dt'tyT^K (1 

34mg, 0. 366mmol) £W3§J©*^fflV^c 0 

z.n*mi&M (2f) <tp«i3i^$^ mm<D^^m^ffy\ t-yf;^ 

1 6 6 m g Z&M&ftlVmn t bttfc, 
[0178] 



f2- (4- t p^^) Z ^BZkJ -3-^ 



mmm a 6b) -csatsaxftiN- [2- u- t-^/vv^u^v/uo 

^^-yu] _2-^nn-N- ( 2 -^y^Vu) ^ntftyT^K (165 

mg) %mmwMfcm^fco 

-I - [2- - 3 -p* 



(16 c) 
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^fi&mmm ( 2 g ) t mm<D^^m.mmt u t --7*f-jv*st ^^^u 
mmtRxf^ ^/ismu$L<£> i?r*T u*^r— mt-s-mt l-c, mMft&& 5 1 m g 

MS m/e (ESI) 385 (Ifflf). 



(**«17) 

1— {4- T2- (4, 4^£2Lf2k^£-E£l±>2k) Z^Eik] t°^v^- 



(3c) T«f£;ft7cl- [2- (4, 
tf-<7^V (4 20mg, 1. 54mmol) Zm^WM^m Wc 0 

JBv\ 5?^fn/*^7 5 K<J>ftfc>0 fcT-fe b~ MJ^trflfwr* ^ifefliJ (10 

b) i:R*R^R***> l3«©&8yg«:?TV\ 1- {4- [2- (4, 4-v 5 ^ 

8 m g SrJIfett^ £ LT#fc 0 
^-NMR (400MHz, CDC1 3 ) 

5 :0.97 (s, 3H), 1.01 (s, 3H), 1.10 (t, J= 7. 2Hz, 3H), 1.29-1.36 (m, 2H) , 
1.46-1.68 (ra, 6H), 2.51 (q, J= 7. 2Hz, 2H), 2.58-2.72 (br, 4H), 2.90-3.00 (m, 
5H), 3.28 (s, 2H), 7.06-7.18 (ra, 3H) , 7.25-7.28 (m, 1H) . 

7C„ ^I^^t^^bfctf^ MffT«^bfc 0 #b^/tS»a!EHfr 



5 



[0 17 9] 
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-rz^t^xv) mmit^ 4 9 6 m g &&£i£A t t-c#fc„ 

MS ra/e (ESI) 343 (MH + ). 
[0 18 0] 

mifeffl i 8 ) 

4 _ f3- (4- t-y^/^^P^^I^-l-^-^ - 4 ~ (4-^^^° 




O N 

[0 18 1] 

(18 a) 

h V -7)V^^ * * ^/Wfr^§£ 5 -^J^V ^- 4 f /W- 2-~ fP7x^ 

5 _ ( 4_^^txyi;y-l-^/V) -2-=fn'7x/ /VCDi^fo K> 
} r 5 _^yy_4-^/i,-2-=fo7xy^ (I2g, 53. 5 mm o 

ru^y ^£r/Bv\ mmm (7 c) ^isto-eos^. mm^^m^ff^x 

. mMte-a^ 17. 2 4 g Sr3tfe*£S £ bX#fc D 
[0 18 2] 
(18 b) 

4- [3- (4- t-y^/^^^P— ±±= 1 ~^-^) -4-^fP7x^;V 
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^Jfifll (18 a) Tfiil^fc V U ^ ^ y^^*^ 5 J ^ 

_ 4 _ /f ^_2-^fP7x^x7T/V (3. 08g, 8. 6 4 mm o 1 ) & 

mmmn^m^\ mmm (7e) tmmKfcj&z^ mm<D'&mm*n<>fro * 

[0183] 

(18 c) 

2 - ( 4 - t -'f^A'S'? 1 -^=^0 - 4-^/^1)^-4-^/^ 

HWJ (18b) T?S45t$ttfe4- [3- U-t-^^v^n-^f-- 1 
-j:^/^) -4-=bn7i=/V] (2. 6 8g, 7. 7 7mmo 1 

) *rffl#lM6|.fc:JBv\ Ittttil (6e) tmmzR&is^ EHSOlMQsSSrfTofc 
o t -7f ^SSPffi©7 1 5 ^T-fcSlIlM 2 . l9g=Sr^M 

[0 18 4] 

(1 8 d) 

4- [3- (4- t-^^^P^^-fr- 1 -4-b 0 ^^^V-l 
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o 




NH 



mnm use) -e»3s$*tfc2- (4- t-^^^^^M*--!-^- 

^ } _ 4 _c t/u ^y ^-4— T/l') 7x=/U7$y (2. 1 9 g, 6. 9 6mm 

oi) *MmB.mm\<\ mmm (? g ) tpiii^oot-eis^w^ 

1 . 8 4 g £f#mfe*£fll i: UT#fc„ 
[0 18 5] 



4- [_3_— (4- t-^/^>^P^-»- 1 ~^-^) -4- 



nmm cisd) ^«£$*l/c4- [3- (4- t-^f/^o^t- 1 

_ 4 -tf^^;/- 1 — f/U7x^] ^E-/U*y^ (0. 3 2g, O 
8 3 4mmo 1) £ ffiliJJfU^ffl V \ (7h) ^^fiO^^ 

5 am g Sr^fe^ £ UT#fc 0 
MS m/e (ESI) 440 (MH + ) . 
[0 18 6] 
(H»J1 9) 



(1 8 e) 
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t _ j- 2 - (4- t —-f'f-fl'^St g^^v^U) —4— (2-^ 




(10 a) fc^TKfcSfrfcl-l^- 
/U) 7x=7V]t^7^(10 0mg, 0. 3 3 3mmol) &m$£JWMZ.m 

(10 b) *ro*K:RJfcS*. W*©««««rfTV\ t-^^^B^V/u 
S»i?7^r^-H^ittl- [2- (4-t-^^v-^a^ 
^/P) 7*=.^] -4- (2-*b3r^^) ^7^115mg^ 

^ott^tt^lHkM dob) ^t©^-c«Mur, t-^^vw* 

4 m g ^:#fCo 
MS m/e (ESI) 359 (MH*) . 
[0 18 7] 
(MMM 2 0 ) 

!_ r2 - (4- t-^/^^P^-»-l-^-^ ) ~ 4 ~ (4 -*f^> 



249 



WO 2005/063705 



PCT/JP2004/019795 




mm (7 g) T?«5ft$ixfci-[2- 1-^ 

_ 4 _ (4-p« h^y^D^y-l-f^) 7x=^]t°-<7^ (10 
Omg, 0. 2 4 3mmol) SrW^SlS^i: UTfflV^. IIM O) tmUK 

C2- (4- t-^^^n^iJ— -4- 
tV7i?yi0 4mg#fc, (9) i: Pl^^^T'^^ bT t 

MS ra/e (ESI) 466 (MH + ). 
[0188]. 

mmm 2 1 ) 

! _-f=f- ;V - 4 - T2- (4, 4-vM^V^->^ p^3^/l» -4- (4-^b 




[0 18 9] 



(2 1a) 
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( 



0-< NH HCI 



4 _ t y adrv'tr^y 1 — iJ/^^W. t — -f^jV^^TJV (2 . 2g 

, 10. 9mmol) & W3§im^fflV^c 0 

[0 19 0] 

(2 1 b) 



mmm (3 c) -cjttsftSftfci- [2- (4, A-vt^/v^tu^^/v) 

•7 *.^jV\ \f^-=7-J^ (6 5mg, 0. 2 3 9mmol) ^tH^WM^^^o 
MMm (8 c) fclBJfl&fclEJS&S** mUV&tBte&ff^ 2mg 

MS ra/e (ESI) 329 (MH + ) . 
[0191] 
(2 1 c) 

1— [4— zfxn^e— 2— (4, 7a^] — 4 — 
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Br 




mmm (21b) TKat^ttyt 1-^^-4- [2- (4, 4-^^^ 

^n^^v'/l') 7x=/U] fc'^v^ (64mg, 0. 1 7 5 mm o 1 

[0 19 2] 

(2 1 d) 

1— ^yl/— 4 — [2- (4, g^jv^l , ~ 4 — (4— J^h 




mmm (21c) -e^^nfci- c4-^n-e-2- (4, 4-v^^/w 

^u^^A-) ^s^/H -4— ^^Vl'tV^S^ (2 0mg, 0. 0491m 

moi) hjm (21a) -vM^nti4,-^h^iy^-<v^^m.mm. a 

lmg, 0. 0 6 3 8mmol) Zm^WM^^^o 

mvtc±x\ mmm (3f) <bp«^s^^^ m#o^^a^ffv\ i-^f- 

,^_ 4 _ [ 2 — .(4, 4— -J^^-f^y^ u^^c^sM -4- ( 4 h tf^ 
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^hflf^^^m^^^ (3mL) te&M^fcm^ 4 NififliTK^ftBfe^ 
?-jvmeiL (0. 0 0 8 2mL) &#Px.fc„ $ (5mL) U 

U SSSfc^ 1 6 m g Sr&fejfetiBi £ U"C#7c„ 
MS ra/e (ESI) 456 (MH + )- 
[0 19 3] 

mmm 2 2 ) 

1 - f^b Kp fc°^^-4-^^^^-^) —4- [2 - (3, 3, 5, 5 — 




ISJfrW (4f) K::f3V^§SB££*Lfci- [2- (3, 3, 5, 5-7- b 

/W^n^^Mf — 37^~/l/] fc'-^v^ (120mg, 0. 402 

N mmm (4 g ) 4:ra«^sjts*^ mm<D&m%?toxi- (rfnFnt 0 

-4- [2- (3, 3, 5, 5—7h?*^A'$'**^ 
^y-— i —zc=^j\s) y=c=-;v\ t^7 i 3 1 m g Irifel W ^ t T#fc 0 
X H-NMR (400MHz, CDC1 3 ) 

8: .1. 02 (s, 6H), 1.07 (s, 6H), 1.23-1.34 (m, 2H), 1.39 (s, 2H), 1.67-1.83 
(m, 3H), 2.17 (d, J= 1.6Hz, 2H), 2.22 (d, J= 6. 8Hz, 2H) , 2.51 (brs, 4H) , 2.99 
(brs, 4H), 3.39.(td, J= 12.0, 2.0Hz, 2H), 3.95-3.99 (m, 2H), 5.50 (s, 1H), 
6.96-7.00 (m, 2H), 7.07 (dd, J= 7. 6, 1. 6Hz, 1H), 7.18 (ddd, J= 8. 0, 8.0, 2.0Hz, 
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1H). 

^th&mmm u g ) tmm<D^mxm.mmtuxmmit^mi i3m g &i 

MS m/e (ESI) 397 (MH*) . 
[0 1 9 4] 

mmm 23) 

1- {4- T2- (3, 3. 5. 5 - f h w » P^»f - 1 



mMM (4f) fc^^TStftSftfcl- C2- (3, 3, 5, 5-rh7^f 

7x^^] (40mg,' 0. 134m 

mol) Srffi*JSCJ|sM::ffiv>7t. 

fflv\ t?^W^T^ KOttfrOfcT* h~ MJA'SrffiV^ (10 
b) fcPiWfcfclRJfcS^ P38l<Z>&#yffi£fTV\ 1- {4- [2- (3, 3, 5, 
5 _^ j, ??i^/U*y? ^ri^- 1 M 7i^/H tf^7 v 5 ^- 1 — -f A' 

X H-NMR (400MHz, CDC1 3 ) 

6:, 1.02 (s, 6H), 1.06 (s, 6H), 1.08 (t, J= 7. 6Hz, 3H), 1.39 (s, 2H), 2.16 
(d, J= 1.6Hz, 2H), 2.49 (q, J= 7. 6Hz, 2H) , 2.59 (brs, 4H), 3.05(t, J=4. 8Hz, 
4H), 3.23 (s, 2H), 5.50 (t, J= 1. 6Hz, 1H), 6.97-7.02 (m, 2H), 7.07 (dd, J= 
8.0, 1.6Hz, 1H), 7.19 (ddd, J= 8. 0, 8.0, 1. 6Hz, 1H). 
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^fozmi&M ( 4 g ) t mm<Dj;mx*mm\k tTti^fe 3 8 m g 

MS ra/e (ESI) 369 (MH + ) . 
[0195] 
(HIM 2 4) 

! _ (2-* h*i/^/l') -4- [2- (3, 3. 5, 



»j (4f) l,Z.33^Xm%t£tltz.l- [2- (3, 3, 5, 
>V-y# ^if— 1 W (4 0mg, 0. 13 4m 

mo 1) &ft&1WM^m\<^ 0 

(10b) l^i©fM^^, 1- (2-^h^v-^^ 

) _ 4 _ [ 2 - (3, 3, 5, 5 -=r f'A'l'? a^^f-- 1 7 

3,^/^] fcf-<^ 3 1 m g £:#fc 0 
1 H-NMR (400MHz, CDC1 3 ) 

5: 1.02 (s, 6H), 1.07 (s, 6H), 1.39 (s, 2H), 2.17 (d, J= 1. 2Hz, 2H), 2.61 
(brs, 4H), 2.62 (t, J= 5. 6Hz, 2H), 3. 03 (t, J=4. 4Hz, 4H), 3.37 (s, 3H), 3.55 
(t, J= 5.6Hz, 2H), 5.50 (t, J= 1. 6Hz, 1H), 6.96-7.02 (m, 2H) , 7.07 (dd, J= 
7.6, 2.0Hz, 1H), 7.18 (ddd, J= 8. 0, 8.0, 2.0Hz, 1H) . 

r tizmmm ( 4 g ) t \%m(Dj>mx«M.mmk tni^ti 3 1 m g 
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UT#7t D 
MS ra/e (ESI) 357 (MH + ). 
[0196] 

{•gmm 2 5 ) 

1 — {4— r 2 — (3. 3, 5, S-yb^^f^P^^) 



mm (8 b) ^^T3K5t$ttytl-[2- (3, 3, 5, 5-rh7^f^ 
v-^ u^^vvl^) 7*=-^] t°^7^^ (4 Omg, 0. 1 3 3 mm o 1 ) £rfcti3i 

b) bwimzEj&z^ mm<D&mm&ft\<\ 1- {4- [2- (3, 3, 5, 

l H-NMR (400MHz, CDC1 3 ) 

5: 0.92 (s, 6H), 1.09 (t, J= 7. 2Hz, 3H), 1.11 (s, 6H), 1.17-1.34 (m, 4H), 
1.40-1.44 (in, 2H), 2.50 (q, J= 7. 2Hz- 2H), 2.66 (brs, 4H), 2.96 (t, J=4. 4Hz, 
4H)., 3.27 (s, 2H), 3.55 (tt, J= 12.8, 2. 8Hz, 1H), 7.06-7. 11 (ra, 1H) , 7. 13-7. 17 
(in, 2H), 7.22 (dd, J= 8. 0, 1. 6Hz, 1H). 

-th&mmm. ( 4 g ) t mm^^mmmt ttisft^ 3 3 m g 
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MS m/e (ESI) 371 (MH*). 
[0 19 7] 

mmm 2 e ) 

1 _ ( 2 -^ -4- T2- (3. 3. 5. 5-f f7^^ 

n^a^v/i/) -7z^^jv\ t^vv*^ jgf&fr 




mmm (8b) K&^xmmts^i-i*- o, 3, 5, 5-7^7^^ 

o^=¥v^) (4 Omg, 0. 13 3mmol)W 

f; ^ ffl V\ v?^WM7 5 K©^t>«3^T-feh^hy/^SrfflV>tr, ^JfeW 

dob) fcpwifcifias**. w«©*«sa*ffv\ i- 

) -4- [2- (3, 3, 5, 5-T h7^W^o^^) 7*=Vl'] t 9 

3 7 m g £r#7c 0 
X H-NMR (400MHz, CDC1 3 ) 

6: 0.92 (s, 6H), 1.12 (s, 6H), 1. 17-1. 34 (m, 4H), 1.41-1.45 (m, 2H), 2.65 
(t, J= 5.6Hz, 2H), 2.66 (brs, 4H), 2.95 (t, J=4. 4Hz, 4H), 3.37 (s, 3H), 
3.51-3.62 (m, 3H), 7.05-7.11 (m, 1H), 7.12-7.17 (m, 2H), 7.22 (dd, J= 7. 6, 
1.6Hz, 1H). 

z*L*mmm ( 4 g ) t mm^mx-mmmt urawft^* 3 s m g 

MS m/e (ESI) 359 (MH*) . 
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[0198] 

1 — -f^-jV— 4— [5-* h^-iy- 2- (3, 3, 5, 5-f h^^f^^P-^ 




[0199] 

(2 7 a) 

4 _^ 2— — ho— 1- (3, 3, 5, 5-X b^^V^v^ p^-^rjj- 

— 1 — jz^/U) ^<^-tf^ 




H«iJ (6d) Mfi£V\ 2- (4, 4-^^/^^ a^^rf— l -a^^/U) 
-4, 4, 5, 5-^ b7^^/^-Cl , 3, 2]v f ^-^rf-^n^^Oftt?f9 fcl^S 
Mm (4b) "^^$^4, 4, 5, 5-fh7^f^-2- (3, 3, 5, 
5 -7- h^^vi^^ n^df--^— 1 — =^=-/U) — [1, 3, 2] S^-^M^o 
(2. 7g, 10. 3mmo 1) »\ Hl^J (6d) tl^fl^^^ P 

[0 2 00] 

(2 7 b) 

5 — * h^'V— 2 — (3. 3, 5, 5 — jr f7^f^ p^^-fr — 1 -ji- /y- 



258 



WO 2005/063705 



PCT/JP2004/019795 



5. 



10 



15 




(2 7 a) m*5V^J43t*^4-^ (3, 
3,. 5, 5-fb7^f/^n^t-l-^/l') (2. 5g, 8 

6mmo 1) ZmmW (6e) fcWfcfclRfcS** I^EKP&a&ffo-tSSte 

2 . 2 g Sr i: ttifc. 
[0 2 0 1] 
(2 7 c) 

l-TS-^ fc3^-2- (3. 3, 5. 5 — ^ h g * gvVv^ P^^- 1 




H»J (2 7 b) tZL*5V^«32E$ih/fc5-^ h^^-2- (3, 3, 5, 5- 
^ ^ ^ ^- 7 Ui/? n^=af-?— i — jh^/u) 7x=^75V (2. 2g, 8. 6 m 
mo 1) *mMm (6 f ) fcPHStefiO&S*. ^^S^oT^M^^ 

[0 2 0 2] 

(2 7 d) 

!-^^-4-r5-^ h^V-2- (3. 3. 5, S-T^h^^f^P^ 
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10 



15 




(2 7 c) K.&^X9m£fr1tl-t5-* h^v—2- (3, 3, 5, 
5 _^- \s??<?ju*s? o^dMJ— 1 )V) -7x.~M (1 1 5mg 

O. 3 5mmol)^l«(6g) ttV\ f h7t Kn^7^-4-^ 
^/i^fc: K©tt*>0 nyf^T^ft K£r/8v^»iJ (6 g) ^p]^^^^-^: 

[0 2 0 3] 

(2 7 e) 

1 _^ 7l ^-4- P5-^ h^r^-2- (3. 3. 5. 5-fb9^f^ P 
^^i^/l^) 7j^/^1 fc^^v^ ^gg:^ 




• HCI 



imm (2 7d) \c&>\,^xmm&nfri -y^-i-is-* h^-2- ( 

3, 3, 5, 5 -7h7^f^P^t-l-^) ^^/Kltf-^^ 
||j|(7 0mg, 0. 16mmol) (6h) 1^ 

MS m/e (ESI) 387(1^). 
[0 2 0 4] . 

mnm 2 8 ) 
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4 - f4 - (4 — gV^g^jZ 2k^Z 1 — -3- (3. 3. 5, 5 — 7- 



no 2 

r|?I©5-7;VtP-2-=fo7xy^ (10g, 6 3. 6 5 mm o 1 ) 

df-I^TfifeiMfeMfc SSSfl^lfc 14. o 4 g t b-C#fc. 

[0 2 0 6] 

( 2- 8 b ) 




[0 2 0 5] 



(2 8 a) 

5 — ~E?/l'7i\ y ^— 4 2 — ^ b g -7 a^J — A; 
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O-S-fF 



N0 2 O F 

mmm (28a) xmm^M^5-^^v^-4,—c^-2-^huz7^y 

-^(14. 0 4g, 6 2. 6 3mmol) £m^M£H-ffiV^c 0 

z.tb&mnm (7 c) mm^mm^n^ mm^m* 

[0 2 0 7] 

(28c) 

4- [4--fP-3- (3. 3, 5, 5-f >7^f;^ P^f-l- x 



(28b) "C«t £*Wc h V yfrJrn * * ^/i^^ife 5 V 

y_4 -^;i/-2-^ fn7x^/b^^T^ (2 g, 5. 6 mm o 1 ) ^tB^J^ 

2 — (4 _ t -^f n^f - 1 -i-/V) — (4, 4, 5, 5 -7=- h 

3) 2] v't^t^o 7 !) t^Ii (4 b) 

*WL4, 4, 5, 5-Th7^f^-2- (3, 3, 5, 5-fh7^f^ 
n^^-y—!-^-^) -[i, 3 , 2]v J ^-=3rf-^n^^^V\ Jgj»«rl, 2 
h*Ty^?^-7k<DU&MWit IT, ^JS^il (7e) <klH#^^$^:. 




262 



WO 2005/063705 



PCT/JP2004/019795 



[0 2 0 8] 

(2 8 d) 

4 -^ijy-4-^yV-2- (3, 3, 5, 5- tI>7^^p^» 
— 1 7a^7^ 



(2 8 c) T«££*Wc4- [4--hP-3- (3, 3, 5, 5 -y 
jl^-jV*/? n^^ry — 1 — ~7 ^=-JV~\ ^*!Jy (lg, 2. 9 m 

mo i) ^\amm.m^m^tco 

RJsSWpW*- i 5H#IW4 o^dllT, (6e) fcPJ«fc:Rtf:Sii\ ^ 

[0 2 0 9] 

(2 8 e) 

4 - [4-^°^^- 1 Z^UkZZ 3 ~ (3, 3, 5. 5-rh7^f;^P 



(2 8d) T?»3ft$*tfe4— : e^*y ^-4-^^-2- (3, 3, 5 
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5 -=f- ^ ^)V-ytr p^^i^-— 1 —zj^^/U) 7x^7^ (9 10mg, 
2. 89mmol) &m&mWrtem l^fc, 

::*L£liSfi#J (7g) i:^^/^^^ l^^&SSrfr^ WMit^8 
2 0 m g Sr^^&H^ ^ UT#fc 0 
[0 2 1 O ] 
(2 8 f ) 

4 - [4- (4— tf/Wtf^<7^^— 1 ~"T^ - 3- (3, 3, 5, 5 — =T 

0 



N • HCI 

|I«(28e) T?i»3fi$^4- [4-tT^7^^-l— (3, 
120mg, O. 313mmol) £iH3£m*W^7c 0 

^Ib^K^J^^ ^i©«l^ffV\ 4- [4- U-r/nfcVUtf-^v^ 
-1 — fAO -3- (3, 3, 5, S-Tf^f^P^t-l- 1 ^ 

r tb^^^] ( 4 g ) t mm^m-emmm^ vxmmit^-m 1 3 5 m g 

MS m/e (ESI) 426 (MH + ). 
[0 2 1 1 ] . 

mnM2 9) 
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4- r 3 - (4, A-trx-TsUis? o^H?— 1 -^=-M -4- 



[0212] 

5 (2 9 a) 

4— f3— (4. 4 — v^gE-f^klg P^^i^— 1 — J-^ AO -4-^ Fp7j^ 
^1 )j ^ 



(2 8 b) b y 7;l/tB ^ ? V 5 ^* 3) ^ 

-4-/f/l/-2--bP7i^^T/V (3g, 8. 4 2mmol) ^tH^M 

2— (4 — t — 1 — df-"9— 1 — 3i=^) — (4, 4, 5, 5 

-fh7^f^) [1, 3, 2]v J ^-=¥^#a^>'(75f^^9 fcL> HJS^I (6 c) T? 
§^Lfc2- (4, n~^1*— /W) -4, 4, 5, 5 

-7=- b7^f;^-[l , 3, 2]v 5 ;^1«n7^&fflV\ 1 , 2-v^h 

drv-oi^^-Tk^^^i: UT, (7e) tmmzfcl&iSlt. mm<D'& 

fc^^trVV ^M'fb^ 3 . 1 1 g ZneLmWyo t UT^fCo 
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[0 2 13] 

(2 9 b) 

2— (4, 4 - j?xf ;Vy/^ P^t- 1 - ~ 4— ^E/Wfr U ^~ 4~ >f 



5 




(2 9 a) t?«3fi*n*:4- [3- (4, 4 n-^*?— 
1-x^/l/) -4-^bD7x^] (3. llg, 9- 0 3mmo 

1) £ffl«JD§0|sM£fflv^ o 

rH^^il (6e) *R«fc:5D&S-*t\ H3#<o««!!«*:fTV\ M^4to2 
. 5 5 g t UT#fc 0 

[0 2 14] 



4- f3- (4. 4 Z1 ^±A^ g^3H?— 1 -J^AO -4-fcf-^7^- 



mmm (2 9 b) -oaMfts*wt2- (4, 4 u^-^-i-^ 

- /t/ ) _ 4 _^.;i / ^ijy-4-'l'^7x=/l/T$y (2. 5 5g, 8. 11mm 



(2 9 c) 




N 
H 



15 
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o i) zmzsmmzm^fro 
z.tL%mmm (7 g ) ^^^j^^ii:, mm<n&®>m&ft\<\ mmit^2 

[0215] 

(2 9 d) 

4- r 3 - (4. 4— $?xf;U$/^ g^dM?-— 1 — jij=. —4— (4—^^^ 




HCI 



HiteM (2 9 c) ^*=V>TMit$tLfc4- [3- (4, 4-v^^/W^p^ 
1 — je. -/Ix) — 4 — v^ — 1 — -f;l/7x=^] -^/Wfc !) (3 0m 

g , 0. 0 7 8 2mmol) trW^^^V^Co 

rn^n^J (if) fcraflNcRjs*** ffimv&tim&ftiiZa isb^mm 

m (1 f ) £ |^«0^fe"C*£Sfei!ft'fbbXSS'ft;^3 8. 9mgSr6feB*i:t 
T#7c 0 

MS m/e (ESI) 454 (MH*). 
[0216] 

mmm 30) 

1 _ {4- [2- (4, 4 — /Vi/ # P^^-fr— 1 — ^=-J^) — 4— ftr/j^ 
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(2 9 c) ^*5V^T$i3t$^4- [3- (4, 4 - *?^f-A**/9 a ^ 
— 4 - k"^7^y- 1 —-f/l^ 7^-/1^] ^e/^y^ (2 5 0 
mg, O. 6 5 2mmol) «r tH^SJORJiSI-*^^ V^^5i„ 

ffiv\ ^jte-w dob) tmmzEJ&£-&. mmo&mm&ft^tco isbKmm 

m (4g) tPI«©*jfe-el«ifl:btIIfl:^«3 20mgSr661#i:U 

MS m/e (ESI) 454 (MH + ) . 
[0217] 

mmm 3D 

l-^at>-4- [2- (3, 3. 5, 5-f h7^f^P^^) 2 



(8 b) . K::fc^T§Sl3££;ftf::l-[2- (3, 3, 5, 5-rF7^f/^ 
^0^^^) 7i-;V]^7^ (12 0mg, 0. 3 9 9mmol) £:{±i 
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ISIflfcKiRJES^ H^O^aSrffoTl-^o fcVi— 4- [2- (3, 3, 5, 
X H-NMR (400MHz, CDC1 3 ) 

5: 0.92 (s, 6H), 0.93 (t, J= 7. 2Hz, 3H), 1.13 (s, 6H), 1.16-1.35 (m, 4H), 

1.40-1.46 (ra, 2H), 1.51-1.60 (tn, 2H) , 2.35-2.39 (ra, 2H), 2.61 (brs, 4H), 

2.93(t, J=4.8Hz, 4H), 3.57 (tt, J= 12.8, 2. 8Hz, 1H), 7.05-7.09 (m, 1H) , 
7.11-7.17 (ra, 2H), 7.22 (dd, J= 7. 6, 1. 2Hz, 1H). 

z.ti*mmm (4 s ) t mm<D^mr-mmm.^ t-cgift^ 9 2 m g 

&i§i t Ltlfc, 
MS m/e (ESI) 343 (MH + ) • 
[0 2 1 8] 

(mmms 2) 

1-^/1,-4- T4- (4-^ h^vtr^y b^- 1 — Lao -2- (3, 3 




OCH3 



[0 2 19] 



(3 2 a) 
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4-^:^—1- [ 4 --}.p-3- (3, 3. 5. 5-f l-7^/^P 
■ 1 -ji^/U) 7^^1/1 b'^^^y 



|M0<J (7 c) T«t$:fttf!: hV 7^a^^y^*y« 5- 
^i/fc^y^y-l-^^) — 2 — ^ b C2 7^^;^^T^ (3g, 7. 8 1m 
mo 1) ^W^^^VNfCo 4- t-^^^^^M*— (4 

4j 5j 5— ^fs^^/P) -[1, 3, 2] ^;^1^n^^<Dftfc>9 
m (4b) T'^5t$nfc4, 4, 5, 5-rh7^^~2- (3,. 3, 5, 5 

b 7^ a^^l?-— 1 -[1, 3, 2 ] v^^U-^n 7 

JBV\ M££l, 2-v^ h^v'^^^-TKom^^^i: tt, ^JS09 (7e) 

[0 2 2 0] 



4 - (4-^ hdf-VfcT^J v^- 1 ndlikO -2- (3, 3. 5. 5 -T hv^ 




OCH 3 



(3 2 b) 
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OCH. 



10 




mmrn 02 a) x-umznt^*-* v^-i- [4-^bo-3- (3, 
1 g , 2. 68mmoD zmmmM^m^fro 

fcti?m* l 8B#r B T4 O^H^jSLT, HWI (2 c) £|fWlJ:KJS£^ ^m<D 

&%m&ff^. WMlk&Qto 8 4 5 m g ^^%^m^:^0 t LT#fc 0 
[0 2 2 1 ] 
(3 2 c) 

!_ r 4 - (4-^ h^r^b°^<y i^V- 1 —JAA —2— (3, 3, 5, 5 — 7~ 



OCH 3 




15 



(3 2b) -T?§Ot£*l7c4- (4-^ h^v-f^y^^- - 
2- (3, 3, 5, 5-Th7^f;^n^^) ^ac^T 5 V (8 4 3 
mg, 2. 4 5mmol) ^ffi^ifSH-li^fc,, 
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mum u g ) tmm^R^^ mmv>&tim*ft*\ mmit^m 

5 9 6 m g t b-C#fc„ 

[0 2 2 2] 
(3 2 d) 

1 _^^- 4 - f4- (4-^ h^v-b"^!) v^- 1 i AA -2- (3, 3 

5 5 -=f- y =? t^-jv^Z Z^EikJ g^±zJ^ 



(3 2 c) -emat^n/ci- [4- (4-p< b#^tr^y^-i— f 

/P) _ 2 - (3, 3, 5, 5-fh7^W^P^^) T7^/K| 
j?y (I2 0mg, 0. 2 9 mm o 1 ) ^fflfSJ^-fflV^,, 

rfr&HWJ (4g) irl^a^iS^^ ra«©ffe*Q!«*fTV\ 
4- [4- (4 — ^ h^riy^ 0y< V 1 -l' ^) —2- (3, 3, 5, 5 — 

T#fc„ 

MS m/e (ESI) 470 (MH + ). 
[0 2 2 3] 
(MMffl 3 3) 

l-^3vW-4- (2-^t°P T4. 5] -7*77-8 LZjlZ^aZk) ^2i^ 
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[0 2 2 4] 

(3 3 a) 

*M°u [4. 51 7 s *— 6 8 -^-^ 




v'^D^y^y^/WVl'f t F (10g, 10 Ommo 1 ) (D f/^^ (1 0 
OmL) ^^t'/^f^ (7- 8g, HOmmol), p-b/H 

i^/UTfcl'Bfc (1. 9g, lOmmol) 7*^ — ^^ff&JlV^ 

#16. Og^fij|li»itt#t 
[0 2 2 5] 
(3 3 b) 

^b'o [4. 51 8 -^-^ 




HJfcfll (3 3 a) K&^Xm&&ftK.*t°v [4. 5] ^-6-^^-8- 
iriy (6. 0 g, 4 Ommo 1) &fflV\ (6 a) W\ 
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[0 2 2 6] 

(3 3 c) 

hij7/^P^y^^i J*fcfq [4. 53^ ^7-7-^^-8 M^E 

<A>-// 




(3 3b) K&^Xmm^tlt^^u [4. 5] ^^-S-^-^ (7 

0 g, 4 6mmoi) ^ts^j (6 b) tmm^R^^ mmvxm 

^frotW^ 3 . 7 g Sr^-fe Wife) t b-r#fc„ 

[0 2 2 7] 

(3 3 d) 

4 4 5> 5 _^ b ^^^_ T4. 5] - 7 s * -7-^-8 T 

)V- 3. 21 ^WP7^ 



O 

mmm (33 c) ^^rs^^fchy y^n^^^^/^^m *t°u 

[4 . 5] X# — 7 — ^>— 8 — W/l^n.^TVl'' ( 3 . 7 g , 4 Omm o 1 ) 

v\ mmm (6 c) i^^sj^^^ mm^m^n^xmmit^-ms. 3 g 

[0 2 2 8] 

(3 3 e) 

4- (2-^tfP T4. 5] fi3-7-^-S— -f^7x^) ^CiZi^z: 
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10 



15 




(3 3 d) (£:fcV^-C§$Bg£*Lfc4, 4, 5, 5-f h7^f ^- 2-^ 
fc°u [4. 5] Cl, 3, 2] v^^-^^n^i/ ( 

1. 3g, 4. 95mmol) ^fflV\ 0i?»J (4e) £ (ITO^/ft;*^ HUH 
(D%m : £ftoXMmik& ! &) 1 • 0 g £^jt&?tiltfc#l£: bT#fc 0 
[0 2 2 9] 
(3 3 f ) 

1- ( 2 -^t: 0 n F4. 51 *r*J- 7 -J^- 8 -^f /uy ^=-M ^jjjl^ 




(3 3e) K:|3VNT§^£;ixfc4- (2-^t°d [4. 5] 
1. 0 g> 2. 5mmol) ^ffiVV (4f) ^l^'^/S^-^ m%k<0 

[0 2 3 0] 

(3 3 g) 

1-^.^/1.-4- (2-^b°P [4. 51 ^#-7-3^-8-^/1^^^^) 
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mmm (33 n ^^xmrn^rut^i- [4. 5:^-7- 

OL^—S-y(;V7^^/V) tVyi^y (14 0mg, O. 4 7mmol) £rj^ 
„ HJfcfll (4g) fcPSItRKlRJSS*. ^OteiSrfTotii^ftl 2 5mg 

MS ra/e(ESl) 353 (MIf). 
[0 2 3 1] 
(3 3 h) 



mmm (3 3g) fc*3v^-cjR3i£*ut 1-^^-4- [4. 5 

] -=c^- 8-^;l'7x^/P) t^7^V SfcSfclft ( 4 0 m g , 0. 1 

Ommo 1) &JBV\ mMM (6h) £ t^^tf? £ PHSIO^aSrff o"C# 

3 3 m g ^3Sfe@fri: U"C^/c 0 
MS m/eCESI) 355 (MH*) . 
[0 2 3 2] 
(H*fe#l3 4) 
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i — fyyf;>-4- ( 2 [2. 5] $r#9— 5 -x y- 6 -^f^7x 



[0 2 3 3] 

(3 4 a) 

h^^tP^^y^^j [2. 51 ^-^^ -5—^^—6— dlik 



4> 4 - ^ n^^f- / yof^t) 9 l^s [2. 5] ^^v- 

2-^ (1. 71g, 13. 7 7mmol) ^WMM^ ^^J(6 

m t LT#fc 0 
[0 2 3 4] 



4. 4. 5, 5-^b^^^-2-^b: ' , P T2. 5] ^^-5-^-6- 
± }V- Cl. 3, 2] S?t#f^P7V 



*7vW>ttfc>tM^ MMM (3 4 a) mssv^«3ft*ih,fc b V y/vlru*?^* 
/^yl^fp [2. 5] Hr9 9- 5-^^-6 -^/^^.^/l^ (3. 34g, 





(3 4 b) 
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13. 0 3mmol) (6c) tmm^-Rf^^, 

mmvWM&fto t, «Ste£*4& 2 . 3 5 g Srltfe^^ £ UT#fc„ 
l H-NMR (400MHz, CDC1 3 ) 

8 : 0.25-0. 30 (m, 4H), 1.27 (s, 12H), 1.34-1.37 (ra, 2H) , 1.97-1.99 (m, 2H), 
2.19-2.23 (m, 2H) , 6.55-6.60 (ra, 1H) . 

[0 2 3 5] 
(3 4 c) 

4- (2-Xb°P [2. 51 h^^S?^ 



*dp-'>7a=./^) tf^^^v- 1 — *^3j?^Bl t —-ff-tv^^/v (4. 12g 
, 10. O3mmol) {±1^31^^ ^=1^ V ^ 

4, 4, 5, 5— T b7^f/^- 2- (3, 3, 5, 5-fh7^f^n 
^dp^-!-^^^) [1, 3, 2] ^=3rt/Kn7y©^()^ (34 
b) -T?Mit£*W^4, 4, 5, 5-Th9*^/l'-2-Xt°u [2. 5] * 
_5_rc^-6 (A*- [1, 3, 2] ^WD7^ (2. 35g, 10. 

o3mmo i) /bwc\ (4 e) i: RitRfcRis§* % mmco&mm&n^ 
s wMit&m 3 . o 9 g &mm&m&k tttfc. 

[0 2 3 6] 



1- [2. 5] ^-^^-5 6 {_JV7_=E^M 



N | 




(3 4 d) 
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H 



mmm (34c) K&wxsmzfrtt.*- [2. 5] *?*-5 

0. 3 8 0 g, 1- O3mmol) «IM^T, »I (4f) t mm 

[0 2 3 7] 

(3 4 e) 




|H»iJ (3 4d) TfJ43feUfcl- (2-7trn [2. 5] 5 —a^- 

e—f^xx^) fcV^v^ (6 6 m g, O. 2 4 6 mm o 1 ) Srtti^SJBCHSH^ 

(6g) ^^«^RJS$^ PW<E>&*Q!JS*:fTV\ «»fc^»7 6 
m g Srft&INI t LTffco 
MS m/e (ESI) 325 (MH + ) . 
[0 2 3 8] 

279 



WO 2005/063705 



PCT/JP2004/019795 



3 5 ) 

1 - (2-^b°P f2. 5] 5-^>'-6-'(/U7=c^/U) -A- (T 



mmm (34d) tituci- (2-^t°a [2. 5] ^-^^-5-^^- 

6 jv^7 zc=^jV) tf^r^y (2 0mg, O. 0 7 4 5mmo 1) ^tHMfi- 

^jsfij (6 g ) <b(i]«^s^$*> mmv&mm&n^, mmfc&yoz*. 3 

MS ra/e (ESI) 367 (MH+). 
[0 2 3 9] 
(mMM3 6) 



mmm (3 4e) -c«££*u7ci — [2. 5] 

^-^ ^_ 5 6 -/f/V7x^;u) tVyi/yllt (20mg, O. 05 

5 4mmo 1) ^m^f^^Tc,, 
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mmm (6h) tmm\^^^6mmmwvtcm^ m&v&mm&n^ 

SUB-fl^* 1 9 m g Sr&SfiMdl t bT#fc 0 
MS m/e (ESI) 327 (MH + ) . 
[0 2 4 0] 

1 - [2- (4, P^^-fr- 1 -4— V 



[0 2 4 1] 

(3 7 a) 

4- T2- (4. 4-v^^/^v^ P^^rih- 1 /l^) 7 a^/K] bf-^ v> 



jrlri/y a^-jls) \?^?i?Z/- 1 t -^A'i^TA' (4. lg, 

lOmmol) &ffl|§J[if>^fflWc 0 • 

4, 4, 5, 5-7^b7^^-2- (3, 3, 5, 5-7b7^f/^0 
1 -«^) [1, 3, 2] ^t#D7 ^Oft^Kl. (lb 




I 




«M (4d) t3l:ioV^Mig£*Wt4- (2-fy 
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) -CgH££*Lfc2- (4, A-V*^-^y<!7xi^^-\-^^)V) -4, 4, 
5> 3, 2] ^^f-^ta^^ (2. 83g, 12mm 

o 1) fflVMT. %mm (4e) £|^*il^£OS£^ l^^m^S&fTV^ £nnte 
2 9 g^ilfe@ft:t b-C#fc D 
[0 2 4 2] 
(3 7 b) 

1- [2- (4, 4 — v^^vl^^ p^^rf— 1 — AA Z7 fc"-^ 




(3 7a) ^3b^TM5££*l>fc4- [2- (4, 
^f— 1-cn^/W) 7x^/W] t^y^y- 1 - ^^'VS t - yf/Vx^f/V 
(3. 17g, 8. 5 6mmol) ^ffi^lC^^/Co 

s H»J (3g) £P^«^/S£^ IsMSI^MiSSrfTV^ ^M^^J 1 . 8 2 

g &mm&®fct ux#fc 0 

[0 2 4 3] 

(3 7 c) 

1- [2- (4. p^^-fr- 1 — ^=-J^) -7 =^-)V\ — 4 — 4 V 
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10 




HCI 



(3 7b) K*$^X9m£fr1iLl- C2- (4, i-ittT-Asisfw^ 
i 7^=-/ls] M^Jifs (2 0 0mg, 0. 7 4. 0 mm o 1 ) 

mmm Oh) tmHStesjE**. ^i®tMrfTV\ 1- [2- (4, 4 

2 3 0 m g £ bT#fc 0 

r oh) i mm^mx-mmmt vxmmik&w 2 5 5 m g *m 

MS ra/e (ESI) 327 (MH 4- ) . 
[0 2 4 41 

mmm 3 8 ) 

[2 - (4, ~ 



15 
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[0 2 4 5] 

(3 8 a) 

4- f 2 — (4. j^£g^2££±±Lll— E^/kl ^7'^ 



Hr^r-yy a^~jV) 1 -X/utf^mt -^fvt^^Tvi" (4. 71g 

, 11. 5mmol) £m3§fCffefflWc 0 

4, 4, 5, 5-rf7^f^"2- (3, 3, 5, S-T^h^^f^n 
10 ^^-x-^-^) [l, 3, 2] v>^1^n^<D^^ fcx mMM (6 c 

) -C^5t^tbfc2- (4, n^dMJ— 1 — ^ — /V) -4, 4, 

5> g-^^^f/i, [i, 3, 2] ^tt^7y (3. 7g, 14. Om 
mo 1) ffiVNX. (4e) i: R«fcRj££ii\ R«<Z>tfc*ffia*rfrV\ 

3 . 9 4 g fcftfeifijR* £ tt#t, 

15 [0 2 4 6] 

(3 8 b) 

4 _ f2 — (4. 4 — gAg^vj^v^: P^^^) t?^? 1 — # 



5 




jfrM (4d) ^*3V^T^5t^n/t4- (2-by 7^0^^^*=^ 
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mmm (3 8 a) \ms^xmtkistiit4- [2- u, 4— ^^v^**^ 

3. 9 6g, 9. 9 3mmol) OTI^ffl^fc, 

IC/SV^C. (8 a) |H«l<^«!faSrffoyto #P>*l£:*& 

LTSKJg'fb'S^ 3 . 7 9 g Srllfe^^i: ttifc, 
[0 2 4 7] 
(3 8 c) 

4 _ f4-^q^-2- (4. 7x=A/] 



iMtflJ (3 8b) ^*3V>T«i5t$^4- [2- (4, 4 -i^^A-^* * 



, 9. 4 6mmol) ^m^WMKm^fc 0 
7 5 g£r£l&iaffc±: Lt#fc. 



N I 




=^vvu) tr^9^^-l-*>^*^»t --ff-lV^KTA' (3. 7 9 
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[0 2 4 8] 

(3 8 d) 

4 _ [ 2 - (4. 4 - v^gvUHg P^iivv^ —4— (4-^ f^ ri/b'^!)^ 




(3 8c) ^^TM^^T^- [4-^n^r-2- (4, 4-v 5 ^ 
/KgOOmg, 1. 88mmol)^y(10mL) ^ 

<D^m\z.mmm (7 a) K^T^as**^-* v^-w^v^^ mmm. 

(4 3 0mg, 2. 84mmolKtM)^t-^KVK(8L0mg,8 
43mmolK HJ - t-^f W h77/^n#V- b (34 

Omg,. 1. 1 7 mm o 1 )> *3 J; tfitefe^ * ^ U D (1 0 5 mg, 0. 

4 7mmol) fcJH*., li«T, «1 OOtTfl*ll!«»Ufc. 
^NtWl (3 f ) fcia«©lfc*yffiSrfTV\ WMfc&to* 1 3 m g SrSfc^fe 

[0 24 9] 

(3 8 e) 

X _ 12— (4, 4-v^^A-v^ —4- (4-^ b^r^t°^!Jv ! 

V- 1 -^/U) 7x^/1^1 
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mum (3 8d) fc&^xmmistitL*- [2- (4, 4-^^^*-. 

l-*;^y|t-^f/^T^ (4 13mg, 0. 8 0mmol) £rfctS3£M 
Pet bTffiV^Co 

[0 2 5 0] 



T f 2 - (4. 4-v?^/^v^g^> :3 rv^-) - 



(3 8 f ) 
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mmm use) \z^xmm^titci- [2- (4, 4— ^^v^**^ 

^vvl^) -4- (4-^ h^t^D 1 7i^] fc^^S?!' ( 

50mg, 0. 12 1mmol) ^tHW^TfflV^ 
rtt^r^WJ (9) I^^^S^ofCo $bt^J6^J ( 

MS m/e (ESI) 468 (MH*). 
[0 2 5 1] 

(mmm 39) 

x _y^, v - A - f4- (4-^ b^y^^y 2i£= 1 *L^2 - 2-^b°P [ 

OCH3 



[0 2 5 2] 

(3 9 a) 

fiJ7/VtP^y^yi^t: 0 P [5. 51 fr^T**- 2-^V- 3-^/V- 



_ 3 _^-^( 15g> 90. 2mmol) W»ffl^Ts » (6 b) 

Pt©^a^oT, 11^2 0. 9g*»fe*«*i: 




■X.^.-7~/l^ 
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[0 2 5 3] 

(3 9 b) 

4. 4. 5, 5-7- Y"7^^-^- 2-*K°* [5. 5l ^ifr - 2 - 3 
[1, 3. 21 Wf^pyy 



XT/Wftfr*)^ MMM (3 9 a) m*5V^»3S**L*iby7^n^^^ 
;^y|^fn [5. 5] ^^^-2-^-3-4^^/1^ (10 g, 3 
3. 5mmol) %mmWM^m^Xs H«0 (6 c) PUMOxJfcS^, 
©»ftot, SRSib^ 7 . 6 4 g £rHfe@ffc<^ LT#fc 0 
[0 2 5 4] 



4-^f^v^-l- (4-=fP-3-^^P [5. 51 fr^jr'^- 2~^>~- 

3 -^/i^-^^^/M tr^y^v 



H»J (7c) jCj3V^»iaS**tfcby7^o^^^^*^lft5- (4- 
h^^tf^U v^— 1 -2-^Fn7x^7f^ (2. Og, 5 

. 4 3mmol) &W3gI^-ffl^7c 0 4-t-7^/^>^0^ :3 r^-l ~« 
;U- (4, 4, 5, -[1, 3, 2] v^^l^n 7 ^ <D\X%> 




(3 9 c) 
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10 



15 



vK^mmm (39b) -emmtsfrfc*. 4 > 5 > 5-fh7^f^-2-^f 

u [5. 5] ^^7**- 2-*^- 3-' Cl, 3, 2] ^t#P7V 
(1. 6 5 g, 5. 9 7mmo 1) £fflV\ mMW (7 e) tmm^^^^, 

mm(Dmm^n<>xmmit^ 2. 33ig^«*Ht#fc 0 

[0 2 5 5] 

(3 9 d) 



2-^^-3-^ AO 7a^7^ 
OCH3 




(39c) "C»3ft$3h/*:4-P« (4-= be- 3-^t°n 
[5. 5] *7^=fU— 2 -J.>--3-^^-^^— M ^Uv^y (2. 331 

g, 6. 06mmol) &ffl^JiO|SB^V^ IM^J (6e) 

[0 2 5 6] 

(3 9 e) 

1 -T4- (4-* - 2 T5. 5] 
#-2 - J^V- 3 — ^ /u— 7 ai=/H fc"-^ 
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OCH 3 



H 



mmm (39 a) x-m&ztt*- u-* t^v-fc^y^-i-f m - 

[5. 5] V IS?*- 2-^-B-4M y^-^T^ls (1. 7 

9 g , 5. 03mmoi) &mmwM\m^x, mmm (7 g ) tmm~E.i&£ 

[0 2 5 7] 



UttfH (39e) -CMit^tLfcl-[4- h^v-f^y^^- 1 — f ^ 

) _ 2 -*fc°P [5. 5] ^>^-2-^^-3--<^-^^-^]t ,, ^7^^ 
(4 5 0mg, 1. 0 6 2mmol) MlfWT, -gMffl (3d) RI 



(3 9 f ) 
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o 

[0 2 5 8] 

(3 9 g) 

4-T4- (4-* h^hT^!) i^V- 1 -2-^t J P T5. 5] ^7* 




mmm (3 9 f ) -e^5t^^4-[4- u-^ h^^^y^- 1 

) _ 2 -*tfn [5. 5] ^7 - 2-^.^-3--f fr? 

l-*;Vi*ySt-/f^T/i^ (5 2 4mg, 1. Ommol) %rtti$£f%1& 
^ th 7tKo77y, jyj:t>^^^/K^m^^«r^v>, (8 a) £ 

[0 2 5 9] 

(3 9 h) 

1-^4- (4-* T^S/t^J v^z 1 -JM - 2-^b°P T5. 5] gj^g 
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mmm o 9 g ) -e»3ft$^fe4-[4- u-* v^-^^v i^-i-^ 

) - 2-^k°n [5. 5] #:/7*#-3— fcV^^V- 1 -XAstf 
yHt-^f/^T^ (5 17mg, 0. 9 8 3mmol) *r ttJ^im^B|.|z:^ V ^ 
T\ (8b) iW»fro-ClI»3 6 7m 

[0 2 6 0] 

(3 9 i) 

!-^^-4-r4- (4-* bj^jg^Jj — f£2k) -2-^b°P [5 

51 |)yfi>-3-^^7J^1^7^ ^B^^ 



mmm osh) -eaBfiSftfci-u- u-* ^^-v^y^v-i— i>v 

) _ 2 -*fc°n [5 . 5]')^-3-^/l'7x^]tV7v?y(5 0mg ) 0 

ii7mmoi) zmmmnizm^Xs mmm (7h) pi 
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iO&l^oT 1 - ^f/P- 4 - [4- V ^cx/V^Wls-l-' (As 

) -2-^t°D [5. 5] l>^-r*-3 {JV7^—JV\ t^7^2 3mg^ 

^.tizmmm (7h) ^ t x ti^fe 2 s m g 

m&b UT#7c„ 
MS ra/e (ESI) 482 (MH*) . 
[0 2 6 1] 

(nmM4 o) 

f 4 - f 2 - (3. 3, 5. ^^v^ p ^^V/u-) Z ^-^1 ^ 

7^-1 — f/P) 7tS=M)/V jfeifejfe 



HWJ (8b) -CgBtSfrfcl- [2- (3, 3, 5, 5-Th7^f/^ 
n^dfr-VAO t^7i;y (40mg, 0. 1 3 3 mm o 1 ) SrfcHliJK 

2SJfc0!l (10 b) fcIRI*K:RJtS**N ^©^^aSrUfc 0 

ggv^T. r.r.-e#6>*tfe^*«rlllfi« dob) £ pg«s©:£8j-T?*£ifcSfrfb b 

T^M-fb-^lJ 2 8 m g £r4S£,@ffc£: lt#fc. 
MS ra/e (ESI) 340 (MH*) . 
[0 2 6 2] 

mw\ 41) 

1- (Zj^±±jy^±M -4- [2- (3, 3. 5. 5— 9"h7pt?v^^ 
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mmm (8b) -em^^i- £2- (3, 3, 5, 5— t-k^;*^^* 

n^^vvl/) fc^^v^ (40mg, 0. 133mmol) &tti$£W- 

/^Sr^T. mW\ (10 b) ^«©f^a?f Ufc 0 

s^vm:. - r-e#bttfc^%^^WJ dob) tpt^^-c«tfbt 

T^S'fb^ 3 4 m g %m&ffifct fCtfc. 
MS ra/e (ESI) 373 (MH + ). 
[0 2 6 31 

mmm 4 2) 

1-^P/Pb>^ =Fvt^-4- T2- (4. 4-v ? ^^^>^p^^ ^)_ ~ 




[0 2 6 4] 
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10 



15 



(4 2 a) 

a- rg- (4. *-*>*+,y,*s*xx^* *'M -4 -k°^U^^-i—<^ 




Itfl (3e) tf»ft**L*:4- [4-^^-2- (4, 
Omg, 1. 7 7mmol) ^ffi^JDsW-JB Wc„ 

[0 2 6 5] 

(4 2 b)- 

T_ f2- (4 i-^^fyH^P^^ ) 




MM) (4 2a) fc:»V^«tt**tfc4- [2- (4, 
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_^i^f;V (5 9 7mg, 1. 3 1 mm o 1 ) ^rfcH^fOlsB-ffl Wc 0 

hwj (3g) bmmzRfcz&. mtikv&tum&ft^ mmto&toa 9m 

[0 2 6 6] 

(4 2 c) 

] -v^ p^p fc°/^y^vU-4 - T2- (4, 4— S^^/W^ P^^^) ~ 



mmm (42b) ^v^^ags^i- [2- (4, 4--^^^*^ 

_ 4 _f^<y i?^— l — 4/^7^—^] fcf^^v^ (50mg, 0. 1 

4 immo i) &mmmn\zm\<^o 

(3h) piao^S^L.fc 0 
g&V^T, ^^-e#btbfc^fiJc^I^:^»!l (3h) i^t©^ft-C«tfttt 

MS m/e (ESI) 410 (MH + ). 
[0 2 6 7] 

mmmA 3) 
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[0 2 6 8] 

(4 3 a) 

4- f2- (4. P^-^if- 1 -J^ M 



— 5 — * 




cr 

(6f) T«t£*Wtl- [2- (4, *MT- 1 

-i^/U) -5-^ fc'-^v 5 ^ (0. 9g, 2. 7mmo 1) 

^V^X, (3d) Kt£VX «lT^aa^y©^5lCff7 

t Ka^^^Srfflv\ mmm (3d) ^IR^/ft;*^ ^O^S^rtTo-C^ 

js^^w o . 9 6 g &mn&mvtws t u-c#fc D 

[0 2 6 9] 

(4 3 b) 

! _ [ 2 - (4> 4 zz i£J L g7l^£_P^±^2k] ~ 5 ~ * h jrvlZ J - =-^3 
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mmm (4 3 a) K&^xmmisfrit*- [2- u, 



-T^/Wc^-r/V (O. 9 6 g, 2. 2mmol) £/BV\ * / — /I'fc X h 
7 t Ka 7 7 yci^lroftt? D ^ / -/I'^fflV^, mMM (8 a) tW\m 

[0 2 7 0] 



4— [ 4 -7p^- 2 — (4. ^—^zc^-jv^y^xx^^tl//^) 



H»J (4 3b) ^3:*5V^TM5t$n7tl- [2- (4, 
^yjv) -5-* Y^c^y? ^=-^1 \f^-J^- i-iojv-m^m. 

*7VW (0. 9g, 2. O8mmol) SrJDRJN-l^^ V^^ (3e) 

gfc>f 5 KSr/lvv ^fe#J (3e) i:l^#^^bfCo ^J&^-S&fR^^klft'*- b 



(4 3 c) 
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0. 41g««tU#t 
[0 2 7 1 ] 
(4 3 d) 

4— [2— (4- 4 -^xf/l/V^ p^df-yyU) — 4 — fjr/Wjs V / — 5 — * b 
yy^-)V\ \?^y*Jy- 1 -Divif^W. t -zfTsu^x'r/i/ 




»#iJ (4 3 c) |C3SV^»3fi**t*:4- [4-^n^r-2- (4, 4 — 5^ 

(2 0 0mg, 0. 39mmol) ^rffi^JEmW-^ 
(3 f ) l£t£V\ fy-t-T'f/V'*^*^!)^ 7h77^tn#l/-b©ff; 

h y _ t --f^jv^^-y^ y&m^xmmm on 

[0 2 7 2 1 

(.4 3 e ) 

4- F5- (4. 4^j£^vW^_gri^^0 -2-7< b=3rv— 4-fc°"<7v ? 
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H 



miMm (43d) K&^xm&ztiit*- [2- (4, 

dp.^/p) -4 -*^#y y - 5 hdfi/7x^] tf^^v^v- 1 -^7^#^ 

@g t — zf'f-JU^^V'^ (8 Omg, 0. 2mmol) £r{±J^JIfOjsH-ffiV\ MM 
m (8 b) ir'l^I^SlS^^ ^©^g&froTaCffiffra'^ Omg SrjtfeH 
bT#fc 0 
[0 2 7 3] 
(4 3 f ) 

4- f4- (4-^/^^°^^^^-!-^^) -5- (4. 



N 




HMO (4 3e) ^*5VNTS*5t^H7b4- [5- (4, 4-v?xf^V^a^ 
^^/V) -2-t< — 4-tf^<7v f V- 1 -^^7x=;V] ^-/M^i/ (2 

Omg, 0. 048mmol) SrlMM (6 g) »ZlfEV\ T h 7 1 Kp 
4-^7/U/V^t K©ft*>9 lc^f/i'7^7t KSrJBV^Jfefll (6 g) i: l^fc: 
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MS ra/e (ESI) 472 W). 
[0 2 7 4] 

mM®\ 44) • 




[0 2 7 5 ] 

(4 4 a) 

1- (2-^Fp7x^U) ^P^fy 




h !) 7;k±n^ ^y^/^^v'^ n-<y^- 1 -x^x^t/W (2. 5 0 
g> 10. 2mmol) > 2--ba7^#ny* (2. 04g, 12. 2m 
mo 1). r b7^7x ( MJ "7 ^—fr-fr*? << V) ^Vi? 1 ?^ (0) (6 1 2m g 

.0. 5 3mmolK 2N»MJ!>«i(10. 2mL) N h/l^>- ( 
3 2mL) *3«ttJ«^^y— (l6mL) (DU^m*. ^*#ffl^.T> «9 0 
°C-T? 2 f$ffi 3 0 ftMW U fc 0 

v) -ctiiut, mk&ibft l fo < z>&&tt>&®' 1 • 9 3 7 g ^^ fc «> 

r H-NMR (400MHz, CDCI3) 
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5: 1.55-1.67 (tn, 4H), 1.78-1.84 (m, 2H) , 2.25-2.29 (m, 2H), 2.42-2.44 (m, 
2H), 5.83 (t, J= 6.4Hz, 1H), 7.28 (dd, J= 7. 6, 1. 2Hz, 1H), 7.34 (ddd, J= 8. 0, 
7.6, 1.2Hz, 1H), 7.49 (ddd, J= 7. 6, 7.6, 1. 2Hz, 1H), 7.81 (dd, J= 8. 0, 1.2Hz, 

1H). 

[0 2 7 6] 

(4 4 b) 




mmm (44a) -vmt^ltl- (2-=hn7x^) isfv^Tf ( 
1. OOg, 4. 6 lmmo 1), 1 0%^7^*^#~^ (3 0 0mg, ^tK 
) fe^tf**/— ^ (1 3 0mL) (DflilN^ 7Xm^^#HMT. 

ttfeJfcJlfcttCWHfl^W 5 3 9 m g £r#fc 0 
1 H-NMR (400MHz, CDC1 3 ) 

5: 1.49-1.78 (m, 8H), 1.80-1.87 (m, 2H), 1.91-1.96 (m, 2H), 2.60-2.70 (ra, 
1H), 3.61 (brs, 2H), 6.67 (dd, J= 7. 6, 1. 2Hz, 1H), 6. 76 (dd, J= 7. 6, 7. 6Hz, 
1H), 6.99 (ddd, J=7.6, 7:6, 1. 2Hz, 1H), 7.11 (d, J= 7. 6Hz, 1H). 
[0 2 7 7] 
(44c) 
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H 



mmm (4 4b) t?«jfiSiifc 2 - ^^ o^w*=^t 5 > (539m 

g, 2. 85mmol) ©1, (7mL) « ( 

2 — ^ ra pxf/l') T^yStl (6 1 Omg, 3. 4 2 mm o 1) £ 
^#H^T, ^il2 0 0t«U. RjtS*#rt»J:ai*««ESr8#:# 

5 4 0 m g tfc#J £ 

l H-NMR (400MHz, CDC1 3 ) 

5: 1.50-1.84 (ra, 12H), 2.82-2.84 (m, 4H) , 3.01-3.03 (ra, 4H), 3.28 (tt, J= 
10.0, 2.8Hz, 1H), 7.03-7.07 (ra, 2H), 7. 12 (ddd, J= 8. 4, 6.8, 1. 6Hz, 1H) , 
7.20 (dd, J= 7.6, 1.6Hz, 1H). 
NH© 1 Hf*#^t?#^^ofc 0 
[0 2 7 8] 
(4 4 d) 



304 



WO 2005/063705 



PCT/JP2004/019795 




mmm (4 4 c) -zmstztnti- (2— s^p— ^/t^*^) 

y (25mg, 0. 096 7 mm o 1) irb7tKP77y (lmL) <DM& 
' ^f-^T/Wft K (0. OllmL, 0. l2 6mmolK b!)7"feh^ 
iXTK^btS 5 MJ ( 2 6 - 6m g, 0. 12 6mmol) JJiM ( 

0. OllmL, O. 18 3mmol) «:M, ifitl 9^3 O^jjPlfc 

l H-NMR (400MHz, CDC1 3 ) 

5: 0.95 (t, J= 7.2Hz, 3H), 1.32-1.41 (m, 2H) , 1.49-1.84 (m, 14H) , 2.39-2.43 
(ra, 2H), 2.61 (brs, 4H), 2.89-2.92 (m, 4H), 3.27 (tt, J= 10.0, 3. 2Hz, 1H), 
7.03-7.15 (ra, 3H) , 7.21 (dd, J= 7. 6, 1. 6Hz, 1H). 

rtl^na^y (lmL) fcigfl¥U 4 N*^7K*»*^^»« CO. 
0 4 2 5mL, 0. 1 7 mm o 1 ) SrflPfcfc, r 0>}§iR«:*JET»l8 U 

bfc^s Ls ^@^^^M^#J 2 8. 5 m g &#fc 0 

MS m/e (ESI) 315 (MH*) . 
[0 2 7 9] 

(mmm 45) . 
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[0 2 8 0] 

(4 5 a) 




H 



2-*/? u^y"?— 1 )V7=c—>\>T% *S (6 1 7mg, 3. 2 9 mm o 

D oi, (8mL) 

T^yilli (7 0 5mg, 3. 9 5mmo 1) $:JDx.> lifllTs 

^7^a-rh^77>f- (gHftai^/^^^) T»»«Lt«Wl2*ft3 8 
7 m g i: Itifc. 

1 H-NMR (400MHz, CDC1 3 ) 

5: 1.54-1.63 (m, 4H), 1.78-1.84 (m, 2H) , 2.23-2.27 On, 2H), 2.55-2.58 (ra, 
2H), 2.92-3.01 (m, 8H), 5.85 (t, J= 6. 4Hz, 1H), 6.94-6.98 (m, 2H), 7.09 (ddd, 
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J=7.6, 1.6, 1.6Hz, 1H), 7.20 (ddd, J= 8. 0, 7.6, 1.6Hz, 1H). 
NH© 1 Htt#^-e#^^ofc 0 
[0 2 8 1] 
(4 5 b) 




(4 5 a) «^fcl" (2-^n^^-l-«^7*^ 
) fc^^^V (20mg, 0. 0 7 8 0mmol) Of h7tKa77^ (lm 
L) »>7*W/>7tK(0. 0 0 9mL, 0. 1 0 1 4 mm o 1 ) N hV 
T-feb*^**^»S5*^M? (21. 5mg, 0. 10 14mmol)*3 

<fct>*i^ (0. 0 0 9mL, 0. 1 48 2mmol) *JP^ Sfit? 2 3 l*IHI 1 

- (g^^/W^*^) Xmm^-C. l-^/W-4- 
^-NMR (400MHz, CDC1 3 ) 

5:0.94 (t, J= 7.2Hz, 3H), 1.35 (tq, J= 7. 2, 7. 2Hz, 2H), 1.48-1.61 (m, 8H) , 
1.78-1.84 (m, 2H), 2.23-2.27 (m, 2H), 2.37-2.40 (m, 2H) , 2.54-2.57 (m, 4H) , 
3.03 (brs, 4H), 5.85 (t, J= 6. 4Hz, 1H), 6.93-6.99 (m, 2H), 7.08 (dd, J= 7. 6, 
1.6Hz, 1H), 7.19 (ddd, J=8.8, 7.2, 1. 6Hz, 1H). 
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0304mL, O. 121 6mmo 1 ) %lMZ-fc 0 

5 . 3 m g ?r#/Co 

MS m/e (ESI) 313 (MH + ) . 
[0 2 8 2] 
(2£tfe0>j4 6) 



10 




[0 2 8 3] 

(4 6 a) 




H 



2 — i/p V-Or-P 1 — je—A'T" 5; is (14 0mg, 0. 6 9 5mm 

o 1-) ©1, 2-v ? ^nn-<^>' (2mL) 

) T 5: >i£Sfe£ ( 1 4 9 m g , 0. 835 mm o 1 ) ^rJPx.. S^#ffl^Ts 
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7^pvf^77^ (ftttrt^/-.^^^) -ettKUTiSft^ioo 

m g 

l H-NMR (400MHz, CDC1 3 ) 

5: 1.35-1.77 (m, 8H), 2.23-2.28 (ra, 2H), 2.74-2.77 (m, 2H), 2.94-3.02 (m, 
8H), 5.63 (t, J= 8.0Hz, 1H), 6.93-6.97 (m, 2H), 7.08 (dd, J= 7. 6, 2.0Hz, 1H) , 
7. 21 (ddd, J= 7. 6, 7. 6, 2. 0Hz, 1H) . 
NH© 1 H{*#^"t?#^^ofc 0 
[0 2 8 4] 
(4 6 b) 




H»J (4 6a) «$flfcl- 1-^-/1^*=^ 
) (lOOmg, 0. 3 7mmo 1 ) Sri?* n o ^ ^ ( 2 . 3mL 

) tC«NSP*^ ^rtZ^v?t-^f/l' (9 6. 9mg, O. 4 4 4mmol 
) vjzn^/^T^ V (O. 0 6 4 5mL, O. 4 6 3 mm o 1 ) SrflP^^&T 

13^«#Lfc. ^K:C^t-yf/Kl5mg, 0. 0 6 8 7 
mmo 1) M-^W^fFv'y (lOmg, 0. 0 8 19 mm o 1) 
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X H-NMR (400MHz, CDC1 3 ) 



5: 1.35-1.70 (ra, 17H), 2.23-2.28 (m, 2H), 2.71-2.74 (m, 2H), 2.95-2.98 (ra, 
4H), 3.47-3.50 (m, 4H), 5.62 (t, J= 8. 0Hz, 1H) , 6.91 (dd, J= 7. 6, 1. 6Hz, 1H) , 
6.96 (ddd, J=7.6, 7.6, 1.6Hz, 1H), 7.08 (dd, J= 7. 6, 1. 6Hz, 1H), 7.21 (ddd, p 
J= 7.6, 7.6, 1.6Hz, 1H). 
[0 2 8 5] 
(4 6 c) 




or o 

^Wll (4 6b) -e§^£*Wt4- (2-v'^n^-^^-l-^^^*^) 
tV7^-l-«yit-^f/^^T^ (1 2 8mg, 0. 3 4 5mm 
o 1 k 1 <5 Omg, ^7K) *3it>^^/— (8mL 

^t)A^y.(l 30mg, ^7K) tpt^y-^ (5mL) -T h 7 t 
7 V (3mL) (^^^^P^s 4—5ftBEO**^#HftT, 
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(4 6 c) -e05t^tL7t4- (2— is? X3-7fVf-/V7 
l t —7^;v^^T>V(D%.^ii$M>i^ l, ( 

2mL) joctt^TK (0. 2mL) ©Mt, hy7/^a|lt (0. 5 0 0m 
L, 6. 4 9 0mmo 1) 1Ntl^ 5 HQ 3 0 frffiW Ufc 0 ^(OU^m^ 

*U «$r^]±TMIiLfc 0 nbfrtc%ti&&NHls!) H ? ^ xi^ 
77^- (g^a^A-/^ -?Z >■) ttl LT,' 7 5 m g ^^f fei 

1 H-NMR (400MHz, CDC1 3 ) 

S: 1.55-1.72 (ra, 14H), 2.83-2.85 (m, 4H), 3.02-3.05 (m, 4H) , 3.48-3.54 (m, 
1H), 7.03-7.14 (m, 3H), 7.19 (dd, J= 7.6, 4.4Hz, 1H). 
NH©lHfi#^-et^^ofc 0 
[0 2 8 7] 
(4 6 e) 



[0 2 8 6] 



(4 6 d) 



1- (2 P^-^^/P-^zc^/k) tf^v^ 
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mmm (4 6d) x-mmztitu- 

y (7mg, 0. 025 7 mm o 1 ) Of h5fcKo7?y (lmL) 
^y^W^7*tK (2. 4mg, 0. 0 3 34mmolK hP7t>**>* 
i^fblS ? Iff b P (7. lmg, 0. 0 3 3 4mmo 1) *5±tJlPi (0. 

0 0 2 8mL, 0. 0 4 4 8 mm o 1 ) ^Pi, iiatl 7I$FH 0^i#Ufc 

^-NMR (400MHz, CDC1 3 ) 

5 : 0.93 (d, J= 6.8Hz, 6H), 1.46-1.88 (ra, 15H), 2.16 (d, J= 7. 2 Hz, 2H) , 2.55 
(brs, 4H), 2.88-2.90 (ra, 4H) , 3.46-3.52 (m, 1H), 7.02-7.13 (m, 3H), 7.18 (dd, 
J= 7.2, 1.6Hz, 1H). 

-^v^^n;*^ (lmL) Hl»»U 4N«ft**S»*7 t ^»« (0 
0 0 6 6mL, 0. 0 2 6 2 mm o 1 ) ^PX.7c D r <7)^%^J3ETM§ U 

MS ra/e (ESI) 329 (MH + ) . 
[0 2 8 8] . 
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mmm (4 6 a) x-mttstuzi- 12 1 -^-'^ 

) fcV^S?!' (1 lmg, O. 040 7mmo 1 ) (DT h7tKo7^y ( 1 m 
L) til^ 7W^TtK (O. 0 0 4 7mL, 0. O 5 2 9 mm o 1 ) % b 
!)Ttb^**ftB5*tb5^ (11. 2mg, 0. 0 5 2 9mmol) 
^.tU^S* (0. 00 4 4mL, O. 0 7 7 3 mm o 1 ) SrAP x.. ^*§."C 1 4 B# 
IW2 0#HH*bfc. *oS**te«Cft«»Jc#^ h 9 * -Mc*«*r JH;fcT\ ^ 

7 A7P-7f^77^ t«UTl-7*f/>-4- 
^-NMR (400MHz, CDC1 3 ) 

5: 0.93 (t, J=7.6Hz, 3H), 1.30-1.62 (m, 12H), 2.23-2.28 (ra, 2H), 2.35-2.39 
(ra, 2H), 2.54 (brs, 4H), 2. 73-2. 76 (ra, 2H), 3.07 (brs, 4H), 5.63 (t, J= 8. 4Hz, 
1H), 6.92-6.96 (m, 2H), 7.07 (dd, J= 7. 6, 2.0Hz, 1H), 7.20 (ddd, J= 8. 8, 7.6, 
2.0Hz, 1H). 

^Sr^on^^y (lmL) fc##U 4 NHMb**B»*^A«K (0 
0 15mL, 0. 0 6 0 6mmol) ^r^Px.fc 0 
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MS m/e (ESI) 327 Offlf). 
[0 2 8 9] 

mmm 4 8 ) 

1- (2-^h^^^M -4- f4- h^^tr^y^^-i — Ut 



mnmo 9 e)T«g£*Lfci-[4- (4-^ h^t^ys^-i-^) 

- 2 -7k"P [5. 5] ^^7^^7-2-31^-3 f A—:7^~/K] k p ^7^>' ( 

2 0mg, 0. 0 4 7 2mm ol). 2 - rfXL ^z^=f-;V^ =f-;V^— r As ( O . 00 
49mL, 0. 0519mmolK»!)^(H. Img, 0. 0 8 0 3 
mmo 1) teXXtTIz h~ b V A* (lmL) OMIr, *Mfi 8 0 <CT? 5 H#fflH 

3 HJttttJ Lfc„ #ElLfc#HMI*r»«Lfc. #btifc^SSrNHv^y*W7 
A^n-^h^^ — (BlfBfe^^/w/^^f-^^) t?«f»SfeN ' 1 - (2-^ h^v' 
a^^/U) -4- [4- (4-^ h^Vtr^JJ v 5 ^- 1 —Y/^) -2-^.tfn [5 

5] 2-^^- 3 — i)W zr.=-J\^\ ^VSr#7lt„ 

'H-NMR (400MHz, CDC1 3 ) 

5 : -1. 33-1. 56 (in, 10H), 1.61-1.75 (m, 4H), 1.94-2.05 (m, 4H) , 2.42-2.48 (m, 
2H), 2.56 (brs, 4H), 2.60 (t, J= 5. 6Hz, 2H), 2.82 (ddd, J= 12. 8, 10.0, 2. 8Hz, 
2H), 2.95 (brs, 4H), 3.27-3.35 (m, 1H), 3.36 (s, 3H), 3.37 (s, 3H), 3.40-3.47 
(m, 2H), 3.53 (t, J= 5. 6Hz, 2H), 5.58 (t, J= 1. 6Hz, 1H) , 6.70 (d, J= 3. 2Hz, 
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1H), 6.75 (dd, J= 8. 8, 3.2Hz, 1H), 6.89 (d, J= 8. 8Hz, 1H). 

mt-v^nn;*^ (lmL) fc*i*U 4 N^b7k|jti^^/l«& (0 
. 0 2 3 6mL, 0. 0 9 4 4 mm o 1 ) %Mx.ti 0 ^ <D^W£r$*3t U 

MS ra/e (ESI) 482 (MH+). 
[0 2 9 0] 

mmrn* 9) 

(R) — 1 — 4 — [2— (4. 4— v^^^iX^ a^^rvvl') -4— ( 




[0 2 9 1] 

(4 9 a) 

(R) —3—^ f^v'bf y <!) v^y jfelfejfe: 

N 

H HCI 

(R) — 3 — t KD^^^y^ (2. 7 0 9 g, 19. 7mmo 1 h 
lfei?t— ^^71^(4. 0 4g, 3 1. 5mmo 1), V?xixi*$l' (8mL), 
M)xf/i/7^y (5. 7 6mL, 4 1. 3 4 mm o 1 ) *D<ttK4 - * ^7 
$/t'9^y (241mg, 1. 9 7mmo 1) ifiT4l|^2 0 

RliSttfc— ««^t-^A^ (1. 5 1 6 g, 11. 8 2mmo 1 
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K b U xf ;l/7 ^ y ( 1 . 91mL.ll. 8 2mmo 1) 

^/k'lj^y (120mg, 0..985 mm o 1 ) ^il^P b> £ b \Z.&mzX 4 

^A-e^bfc 0 ^l^rliLT, «?fc&«JET»!f U (R) -3-fc Ko* 

$^T, 7K*ft^ h V "?^©6 0%»^«# (1 - 18g, 2 9. 5 5mm 
o 1) i3\ ^TKx F7tKo77y (8 2mL) -^^WM7^ K (3 3 
mL) (DM&mm<D-'1®*Mx., tifilT, «0°C^^bl^tfc o £ 
~ m % ( R )_3_;,< h^v'f^y i^V- 1 -^/i^^^t -^^A^^TVi^ffi. 

p^A- (1. 8 4mL, 2 7. 5 5 mm o 1 ) lrr<Z)HJ!5;^#)^Px./Co ^rtt 

h y ^A-e^bfc 0 ^:^iJ^5febT s «^ffT^lib, (r) - 3 h 
^w^^^a- (3 0mD &mzn-m.o vfflt^fco iVX4N 

MbTK^i^^^^^^ ( 1 4 7 • 8mL, 5 9 1mmol) %fe*fcJm%.^U 

^<^*a^#l4. 3 1 1 g Srti.-fe?fi»i: bT#fc 0 
'H-NMR (400MHz, CDC1 3 ) 

6:4.63-1.75 (m, 1H) , 1.79-1.98 (m, 2H), 2.00-2.11 (m, 1H), 2.99-3.22 (m, 
3H), 3.28-3.36 (m, 1H) , 3.41 (s, 3H), 3.62-3.65 (m, 1H). 
NHC1 H{»^T-#^^ofc 0 
[0 2 9 2] 
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(4 9 b) 

( R ) -!— -f^-,y— 4- [2- (4. A-^ff-JV-St X2^*c-y;y) - 4 - ( 



mmm (21c) -et^^fci- [4-:/u^-2- (4, 4-v^^vi-> 

^n^^vvt') :7^~/Kl -4— ^^vH^^t^ (37. 4mg, 0. 091 

smmo l), mmm (49 a) x-mm^tc (r) -3-* b^tvy^y m 

(16. 7mg, 0. 110 mm o 1 ) N V >-^H# D^A (170mg, 0 
. 8 0 lmmo 1 K mWk'<9 W & (II) (8. 2mg, 0. 036 5 mm o 
1 ) > }s y — t — -f^/V-fo^ifr^ tyJ*"T V 7 y^Jrv Jj? h (3 2mg, 0. 1 
lOmmo 1) ^tJ^v'V'V (1. 5mL) (DM^Sr. IlflIT> 

i o o°c-e40#^3 oftm.wvtz 0 ^(om&m*. ^fi^-e^bfcm. NHi/ 

!)*W7A^n^h^77^ (g^^A-/-^^) -e^U-C, (R) 
- 1 —^f^jU— 4- [2- (4, 4— v^^A'^ a^dr^/l^) -4- (3— P< 
b^^/fc'^y v^y-l— f^) :7ac~/Kl v^y 2 4 m g Irifeitfei ^ t 

^-NMR (400MHz, CDC1 3 ) 

5: 0.94 (t, J= 7.6Hz, 3H), 0.97 (s, 3H), 1.01 (s, 3H), 1.22-1.72 (m, 14H), 

1.82-1.86 (m, 1H), 2.02-2.30 (m, 1H), 2.39-2.43 (m, 2H), 2.58 (brs, 4H), 2.66 

(dd,-J=11.6, 8.4Hz, 1H), 2.74 (ddd, J= 11. 2, 11.2, 2. 8Hz, 1H), 2.82-2.88 

(m, 4H), 2.90-3.00 (ra, 1H), 3.31-3.38 (ra, 1H) , 3.39-3.46 (m, 4H) , 3.60 (dd, 

J=11.6, 3.6Hz, 1H), 6.74 (dd, J= 8. 8, 2. 8Hz, 1H), 6.86 (d, J= 2. 8Hz, 1H), 
7. 06 (d, J= 8. 8Hz, 1H) . 
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^M^an^^y (lmL) t^«PU 4 N«te**ft»^A4&ift (0 
. 0273mL, 0. 10 9 mm o 1 ) $r^JPx.fc 0 . 

MS ra/e 442 (ESI) (MH*) . 
[0 2 9 3] 

mmm 5 o ) 

(S) - 1 p^p yfjv^'f-jv— 4 - [2- (4, 



( S ) -3-tKn^>^y^ (2g, 14. 5mmo 1) Srffi^SMM^ 
fflv.\ HJiM (4 9 a) i:^^#*5«kW«I-e^^fTo7t 0 S&KIBMS© 
1£flMS&fTV\ tlM^^^ffl-^^ 3 . 2 3 7 g Sr«#,»^^ LT#fc 0 
l H-NMR (400MHz,. CDC1 3 ) 

5:1.63-1. 77 (m, 1H) , 1.78-1.96 (ra, 2H), 1.98-2.09 (m, 1H), 2.99-3.22 (m, 




[0 2 9 4] 



(5 0 a) 

cs) - 3 -£ Mtv^jy ^ ifei&fi: 




H HCI 
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3H), 3.26-3.34 (ra, 1H), 3.41 (s, 3H) , 3.62-3.65 (m, 1H) . 
NH© 1 HfcM^T-^&^oTto 
[0 2 9 5] 
(5 0 b) 




mmm use) -e«gu7t4- 2- (4, 4-^^^ 

u^^i^Ar) ^7v , ^-l-*^^t-^ ;l/X ^^ l/ (15 

3mg, 0. 3 2mmo 1). (5 0 a) T?JRj£bfc (S) -3-* b^v- 

tf^< y (72. 8mg, 0. 48 mm o 1). tb^At-^f^r 

v-K(200mg, 2. 08 mm oik * A (I I) (14. 4mg 

O. 0 6 4mmolk - t-7Y;^*=!)^T h77/l/to#>-b 
(5 7. 7m g> 0. 1 9 2mmo 1) fei^W (4mL) ©I^«Sr8 

mzzmUT, Mioot;-e6afFlioM#tfc 0 -toRjfcate-ttfc. -ThV 

^ At _7-^c/K (l OOmg, 1. 0 4mmol), ft^7^A (II) 
(7. 2mg, 0. 0 3 2mmol) j8j;VF5-t-^f^*=Wh 
7 h (2 7. 9m g, 0. 0 9 6 mm o 1 ) ^riSJtJ U> 

1 H— NMR (400MHz, CDC1 3 ) 
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5: 0.79 (t, J= 7.2Hz, 3H) , 0.81 (t, J= 7. 2Hz, 3H) , 1.14-1.71 (m, 23H) , 
1.83-1.92 (m, 1H), 2.03-2.10 (m, 1H), 2.65-2.82 (m, 10H), 2.92-3.01 (m, 1H), 
3.33-3.47 (m, 5H), 3.57-3.62 (m, 1H), 6.74 (dd, J= 8. 8, 3.2Hz, 1H), 6.85 (d, 
J= 3.2Hz, 1H), 6.99 (d, J= 8. 8Hz, 1H). 
[0 2 9 6] 
(5 0 c) 

( S ) - i- r 2 — (4, 4 -v^^Vl^^ u^*ri//U) -4— (3 —^ h*r^ 




(5 0b) T?«36£*bfc (S) -4- [2- (4, 4-^^A^n 
_ 4 _ tr^S?^ 
_ x -^7/i/7}?V^ t — -f^-;V^^T)^ ( 5 9 m g, 0. 1148mm,ol) 

(O. 7mL) -tK ( 1 SB ©a^fctt^**^*. 
/\,*v#m (O. 177mL, 2. 2 9 6 mm o 1 ) WT15^ 

Srft»^^"CttWb*i. ^Lfcfil^iffTilU (S) -1-.C2- ( 
4> 4 _^^/U^u-.^V^) -4- (3-* b^S/tf^y^-l-^ 

[0 2 9 7] 

(5 0 d) 

(S ) -i-^P7'p^f;U-4- T2- (4, 4-^^/V^^P^ 
VVVQ -4- (3-/f^bXiJi?y-i (jV) 7jZ=Jkl \£^-7 9 J>^ M 
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• HCI 



mmm (50c) T«t£;fr7c (S) -l - [2- (4, 
^3->W) -4- (3-7< h^r^t^y ^^^3 tT-<9^V 

©t^WTfytKn??^ (lmL) ^S^> i/^o/n/>V*/V/^ 
k K (O. 0 0 5 6mL, O. 0746 2 mm o 1 k h V h =*r VtK^IS 5 
^tMJDA (1 6mg, 0. 0 7 4 6 2 mm o 1) *5cfctfgm£ (0. 0 0 6 2 
mL, 0. 109 1mmol) ^MT5B#Pfl^#Lfc 0 

^a-^h^^^^f- QSm^^/^ 7* ^) -elt^bT (S) 
PtVV^f-/V-4- [2- (4, o-^^iX/V) -4- (3-^ 

X H-NMR (400MHz, CDC1 3 ) 

6: O. 23-0.27 (m, 2H), 0.52-0.57 (m, 2H), 0.79 (t, J= 7. 6Hz, 3H), 0.81 (t, 
J= 7. 6Hz, 3H), 0.86-0.97 (ra, 1H), 1.14-1.72 (m, 14H), 1.84-1.91 (m, 1H), 
2.04-2.10 (m, 1H), 2.33 (d, J= 6. 8Hz, 2H), 2.63-2.77 (m, 6H), 2.84-2.99 (m, 
5H), 3.33-3.45 (ra, 5H), 3.58-3.62 (ra, 1H), 6.74 (dd, J= 8. 4, 2. 8Hz, 1H), 6.85 
(d, J= 2.8Hz, 1H), 7.08 (d, J= 8. 4Hz, 1H) . 
r>*L«:S^ni3**^ (lmL) to§fi?U 4 N^tK^^S^^/^?* (O 
0 2 8 7mL, 0. 1 1 4 8 mm o 1 ) Sr^fc ^ (D^W^M tttfca 
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17. 5 m g £r#fco 
MS m/e 468 (ESI) (MH*). 
[0 2 9 8] 

(MMM 5 l ) 

f2- (3, 3. 5. 5-rb7^f/^P^ 




mmm (8 b) -emat^^fci- [2- 0, 3, 5, 5-rh7^f^ 

p^^) 7x=^] t^7^y(2 5mg, 0. 0 8 3 2mmo 1). is? * 
-<l/?;i/ (9. lmg, 0. 10 8mmolk by7-feb^V*«i^t 
by«7A (33. 5m g, 0. 158mmol) ^XXmWt (0. 0 0 9mL, 
0 . 1 5 8 mm o 1 ) fcJP*, *»T? 1 H#W 4 0 #«M* bfc 0 RfSft^fcUHSSl 

t?fSiabT 1 -v-^ n^V^vl'- 4- [2- (3, 3, 5, 5— 
X H-NMR (400MHz, CDC1 3 ) 

5 : 0.92 (s, 6H), 1. 13 (s,6H), 1. 16- L 36 (m, 6H), 1. 39-1. 51 (m, 4H), 1.66-1. 76 
(m, -2H), 1.86-1.96 (m, 2H), 2.48-2.58 (m, 1H), 2.67 (brs, 4H), 2.89-2.98 (m, 
4H), 3.52-3.61 (in, 1H) , 7.04-7.14 (m, 3H), 7.21 (d, J= 8. 8Hz, 1H). 

-^^DD^;?y (lmD fcijgflwu ANm^mmm^^m^. (o 

04 16mL, 0.166mmol) ^Pxfc r.©«SK*r*»U 
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2 4. 3 m g £r#fc«, 
MS m/e 369 (ESI) (MH*). 
[0 2 9 9] 
(^Sf£#]5 2) 

1- (2-^f/^;V7 7^^) -4- [2- (3. 3, 5, 5-"rh9 




hwj (8b> x*mmisftfci- 12- (3, 3, 5, 5-fh7^f/^ 

7i^] t^7^y (lOOmg, 0. 3 3 3mmo 1), 2 — ^ 
npif/V^f;V7;V7/f K (3 8. 7 m g , 0. 3 4 9 mm o 1 K V "7 

A (78. 2mg, 0. 5 6 6mmo 1) *5 it/Tt f = MJ^ (2mL) ©I 

tOT^^W7A^a-7h^77^- (^^^•7V/ / — "7°^ V) TMtfBi 

*&g,@#<0 1- (2-^W/l'77^^) -4- [2- (3, 3, 
5> 5 _ ^ o^^iX/v) :7;n~/l/] t°^7^8 8mg!:llf:o 

l H-NMR (400MHz, CDC1 3 ) 

5:-. 0.93 (s, 6H), 1.12-1.46 (ra, 12H), 2.14-2.18 (m, 2H), 2.55-2.75 (m, 9H), 
2.93 (t, J=4.8Hz, 4H), 3.48-3.60 (ra, 1H) , 7.05-7.17 (m, 3H), 7.23 (dd, J= 
7.6, 2.8Hz, 1H). 

1— (2 — ^^JV%}V7 t ^^^^^) —4— [2— (3, 3, 5, 5 — T Y 
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7^ =3-;\s-y? n^drvvU) 7x=^] t"^^^^ (22mg, 0. 0 5 8 8mm 
ol) £ n n ^ ^ (1. 5mL) \ZMM U .4 N^kTKm^^^^^?^ 
(0. 0294m L, O. 1 1 7 5 mm o 1 ) &1}Ux.tc 0 ^O^^r^U, # 

14mg &#7J:„ 
MS ra/e (ESI) 375 (MH + ) . 
[ O 3 0 0 ] 

m mm 5 3 ) 

1- (2-->^P^ c P bV^^-Zl--) -4- [2- (3, 3. 5, 5 — fh7^f 
g^=frvv^) 7x^;U] fc^^v^ ifc^l 




i/^ n 7p t>7-fe h T^f t K© 1 , 2 -v^ n ^Wtfc (0 . 2 9M 

5mL) 531. (8b) T^it £ *Lfd 1 - [2- (3, 3, 5, 5- 

tM» ^ff-J^f P^^fWI/) 37^~/U] fc'V^v 5 ^ (2 5mg, 0. 0 8 3 2 
mm o 1 h h y Tir h^^TK^k^P*^ h y !7-^ (2 2. 9 m g, 0. 108 
mm o 1 ) SS.fctWSfe (0. 0 0 9mL, 0. 15 8mmo 1) l:M> ifiT' 

2 o^m^bfco ^^sj&^w^ mvmm.7mi- h v * ^mm^^x 

y/^^^A^a-^ h^^- (g^H^A-/— 7"* ^) "C^LT. 1- (2 
- 9, # 7*0 t'/l/if/l') -4- [2- (3, 3, 5, 5 -T hy ^ f-fr*/? u 
y a^^)V\ fc°-<7 v^2 0. 9mg <£f|-fe?fitM£)£ LT#7c D 
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'H-NMR (400MHz, CDC1 3 ) 

6 : 0.05-0.08 (ra, 2H) , 0.42-0.46 (m, 2H), 0. 63-Q. 73 (m, 1H), 0.93 (s, 6H), 
1.10-1.48 (m, 14H), 2.50-2.53 (ra, 2H), 2.61 (brs, 4H), 2.92 (dd, J= 4.4, 
4.4Hz, 4H), 3.52-3.63 (m, 1H) , 7.05-7.17 (m, 3H), 7.22 (dd, J= 7. 2, 1. 2Hz, 
1H). 

r^^oo^^^ (lmL) l^gfi?U 4N^b7K*^^^/^^ (0 
0 2 8 3mL, 0. 11 3mmo 1) ^Oxfc r <D^&^3&U# <b*l^gl 

ik&>$) 15. 6 m g &ft1t a 
MS ra/e 369 (ESI) (MH*) . 
[0 3 0 1] 

inmms 4) 

1-4 r 2 - (3, 3. 4, 4-f h7^f ^P^»-l 

- jL-yl/) 7x^] bV^S?^ jftifelfc 




[0 3 0 2] 

(5 4 a) 

MJ-7;VtP^^^^^j3, 3. 4. 4-7h7>^P^-l 
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^3ff#lS^T, 3, 3, 4, 4-fb7^f^B^^(8 6 0mg 
6. 1 2mmo 1) (DMfcT h7t Kn77^ (1 OmL) *8tfj£«r, rta- 7 

A (lMrf7kKn77^E 7. 3 4mL, 7. 34mmol) &r30#- 
IB^^T^^^TUfeo lRl*#T-C3 0^WHJt#U*:«. -t©R*«^N-7 
*=/Hf ^ ( h 3 ^ ^ y^^*^ 5 K) (2. 4 1g, 6. 7 3mmo 

1) (!D«7Kfb7tKP77V (18mL) JBiftSrJn*^ fc^a^tf^-ft* 

l H-NMR (400MHz, CDC1 3 ) 

5: 0.97 (s, 3H), 0.98 (s, 3H), 1.017 (s, 3H), 1.023 (s, 3H), 2.39 (d, J= 
1.6Hz, 2H), 5.39 (t, J= 1. 6Hz, 1H). 
[0 3 0 3] 
(54b) 

l-.cz l-g-2- (3, 3. 4, 4-fh7^f/^P^ -l- I ^ 1/ ) 
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mi&ffl (5 4 a) -em&£tl1t h V "PAsHrxi* ?^XjUtis^m3, 3, 4, 4 
h 1? ^ 'f'A'i'? u^<"^5 — 1 —a^=^jU^c^y L /U (9 9 2 m g , 3. 64 mm 
o i ) x 2 — — h n (729mg, 4. 37 mm o 1 k ^ h 7 

( h y 7 =c~/Uft*7 J y) /^^^ (0) (219mg, 0. 18 9 mm 
o 1), 2N^ithP ^AtK^^ (3. 6 4mLh (12. 5mL) 

j3J:tfx^/-;V (6. 3mL) ©a^**. MM£HStT. «9 0°CT»6^ 

SUg-fb-cHk 8 9 1 m g £r#fc 0 
l H— NMR (400MHz, CDC1 3 ) 

5 : 0.98 (s, 6H), 1.02 (s, 6H) , 2.40 (d, J= 1.6Hz, 2H), 5.59 (t, J= 1. 6Hz, 
1H), 7.25-7.34 (m, 2H), 7.47 (ddd, J= 8. 0, 7.2, 1. 2Hz, 1H), 7-70 (dd, J= 
8.0, 1.2Hz, 1H). 
[0 3 0 4] 



2- (3, 3, 4, 4-f h7^W^P^-l- J:: ^ Z^^ZkXl 



(54b) T*M^£*Wcl-^bn-2- (3, 3, 4, 4-rh7^ 



(54c) 
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f/l/^D^y^-l-^/V) ^<yf^ (4 4 1mg, 1. 8 mm o lk 
y-/Ml0mL),*(3. 3mL) OMl^IftT^^ (4 8. 1 
mg, 0. 8 9 9mmo 1 ) kW& (3 5 2m g, 6. 3 mm o 1) 
19 O'CTf 5l*|lBat#b*:- r^^^fc, ^bT^^^A (9. 6 3m 
g , 0 . 18 mm o 1 ) t ( 1 0 0 m g , 1 . 8 mm o 1 ) SriiflP U 

7 5°C-C$6){C1 2B^rajt#Ufc 0 -^^^il^^^a^T^iPbfcm^ii 

- (i^^/W^T 0 * zs) -cmm LT, 3 3 1 m g Sr^fett^i: 

LX#7c 0 

l H-NMR (400MHz, CDC1 3 ) 

5: 0.99 (s, 6H), 1.02 (s, 6H), 2.54(d, J= 1. 2Hz, 2H), 3.93 (brs, 2H), 5.74 
(t, J= 1.2Hz, 1H), 6.68-6.74 (m, 2H) , 6.99-7.06 (m, 2H) . 
[0 3 0 5] 



1— f2- (3. 3, 4. 4-^ ^=7 tJ-^yf — 1 z££ /U) 7x^ 



(5 4c) -e^ig^ttfc2- (3, 3, 4, 4-rh7/f^o^ 
1 — ^ - /V) 7x^7 (3 3 lmg, 1. 54 mm oik 1 , 2 — 
d n^Vi-?^ (4. 7mL) $$5lX$\?^ ( 2 — ^ o n.a^/l') T 5 ^ifciftift 
(3 3 0mg, 1. 8 5mmol) ©^M, gi#IftT,^fi2 0 Otf 



( 5 4 d) 
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l H-NMR (400MHz, CDC1 3 ) 

5: 0.97 (s, 6H), 1.00 (s, 6H), 2.60 (d, J= 1. 4Hz, 2H) , 2.90-2.96 (m, 4H), 
2.98-3.02 (m, 4H) , 6.00 (t, J= 1. 4Hz, 1H), 6.94-6.99 (m, 2H), 7.15-7.19 (m, 
2H). 

NH© 1 Hf3:4#^-e#?£#>-ofc 0 
[0306] 
(5 4 e) 

! -4 y^T^-jV- 4 - f 2 - (3, 3, 4, 4-fh7^f -^^P^^^-l 
-ji^/U) 77^^^] fcf^^v^ ifti&jfc 



H»!J (54d) -CSSit^tLfel- C2- (3, 3, 4, 4-fh7^W 
^ p^>-^ — 1 — aL=L;V) 7x=/l^] ^7^3/ (20mg, 0. 0 7 0 3mm 
o 1) <D=r h7t Kp77> (lmL) -fy7*W/l^t K (6. 6 

mg-, 0. O9 14mxnolk h y 7* b P 9^ (19. 

4m g, 0. 0 9 14 mm o 1 ) *3j;tJW& (0. 0076m L, 0. 13 4m 
mo 1) ^AP^.MT?4«PlW«E»Ufc. ^SB-S^Ks ^y7*W^tK 

(6. 6mg, 0. 0914mmolk h P h^**^* 5 1* P 
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(19. 4mg, 0. 091 4mmo 1 ) (0. 0076mL, 0. 

1 3 4mmo 1) SriiJll U ^«T'3^iPbfc. frJ&W&tote. «SSJ 

T'HItT, 1 [2- (3, 3, 4, 4- 

Tf7^f;l'^P^-l-^) t°^<7v ? ^4. 3mgl:l 

'H-NMR (400MHz, CDC1 3 ) 

5:0.92 (d, J= 6.4Hz, 6H), 0.97 (s, 6H), 1.00 (s, 6H), 1.76-1.86 (ra, 1H), 
2.14 (d, J= 7.6Hz, 2H), 2.52 (brs, 4H), 2.59 (d, J= 1. 6Hz, 2H), 2.98 (brs, 
4H), 5.98 (t, J= 1.6Hz, 1H), 6.92-7.00 (m, 2H), 7.14-7.18 (m, 2H). 

rttSri^nn^^ (lmL) ^§$?U 4 N^tK^^^^ (O 
0 0 6 3mL, 0. 0 2 5 3 mm o 1 ) £rA0;t7c o r (DmWi*:Wi£TWfo U 

(DWMik&lfo 4 . 8mg£r#fc 0 
MS m/e (ESI) 341 (MH + ). 
[0 3 0 7] 

mmm 5 5 ) 

l-7 , Pb°;l/-4- [2- (3, 3. 4, 4-T h7^f /^P^f Z 
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[0 3 0 8] 

(5 5 a) 




mmm (54b) x«t£*tfci-=ho-2- < 3 > 3 « 4 - 4 - Tf ^ 7;( 

f/V^n^y^-l-i^) (4 5 0mg, 1. 8 3 mm o 1 k 1 

0%^7^!?^-**y (2 0 0mg, ^tK) £t>V / -A- (4 0mL) O 

«i§LT, «»|:iO%^S?!?A*->i?>' (2 0 0mg, ^tK) fci^Nl 
-fb^StBKft^-^HSiK (0- 9 15mL, 3. 6 6 mm o 1 ) fcMtf * 

m-w&r. ^?s.«jQE-e$6>^i 3«piB3o^ifc. fcmM-etM&mmisX, 

SH»^^/U/^ ^ ^) UT % Wfeffl^ft^WM-fb^* 2 9 5 m g 

o 

1 H-NMR (400MHz, CDC1 3 ) 

8: 0.96 (s, 6H), 0.97 (s, 6H), 1.80 (dd, J= 13.2, 8. 8Hz, 2H), 2.01 (dd, J= 
13. 2, 9.2Hz, 2H), 3.15-3.36 (m, 3H), 6.67 (dd, J= 7. 6, 1. 2Hz, 1H), 6.76 (ddd, 
J=7.6, 7.6, 1.2 Hz, 1H), 7.00 (ddd, J= 7. 6, 7.6, 1. 2Hz, 1H), 7. 23 (d, J= 
7.6Hz, 1H). 
[0309] 
( 5- 5 b ) 

1- T2- (3. 3, 4, 4-fh7^W^P ^^ g^<Z 
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H 



mmm (55 a) -ewtttstntz- o, 3, 4, 4 -fh^w^^ 

^/U) 7^(2 9 5mg, 1- 36 mm oik 1, 
Vif^ (3. 8 4mL) S3 Jit*** (2-**"*^) T 5 VttMtt (2 9 1 
mg> L . 6 3mmol) MSMfcT. M2 0 0tt5^3 

o#«h*l*:. bus**, Rjsa«rt^a****^*w*fc, 
******* u*. j^»<Mfe*******»u Ri#y^*»«, m 

<b N H v' V * ^n^^77^ (B»*^/-^^ * 

) -cftjliUT. Ilft^ll 2 0 7 m g ^feifitli ttifcc 
X H-NMR (400MHz, CDC1 3 ) 

5: 0.98 (s, 6H), 1.01 (s, 6H) , 1.68 (dd, J= 13.2, 9. 2Hz, 2H), 1.96 (dd, J= 
13.2, 9.2Hz, 2H), 2.80-2.87 (m, 4H), 2.98-3.04 (m, 4H), 3.94 (tt, J= 9. 2, 
9.2Hz, 1H), 7.05-7.16 (m, 3H) , 7.37 (dd, J= 7. 2, 1. 6Hz, 1H). 
NH©1 Hf4#3£"T?# ttfrolto 
[0 3 10] 
(5 5 c) 

1 — ~f xi — 4 — [2- (3. «■ 4. Z 
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mmw (55b) -vmmtstLiti- [2- (3, 3, 4, 4-f F7/w 

fu^^^/U) 7 =^~;V\ bf^^v^ (20mg, 0. O 6 9 8mmol) ©r 
(,7tFc77y (lmL) mmz., /nftWrU* (0. 0 0 6 5mL 
0. 0 9 0 8mm o lk h V Tir h ^ V**-ftSB 5 *^ b P ?A (1 9. 2 m 
g , 0. 0 9 0 8mmo 1 ) *S«fct>*@^ (0. O O 7 6mL, O. 13 3mmo 
1) fcj&n*.. M"T?3B*W«H*U*i, RJtSa-&*H:. ^nWy/^rtK (0 

0065m L, O. 0 9 0 8 mm oik h V h fTKSHfcK 5 *"7~ h U # 
A (19. 2mg, 0. 0 9 0 8 mm o 1) *3«kt*l, 2-v^Pn^*;/ (1 
mL) fciiflPU mM.X~£ hfcl 8mr$3 0#31#bfc o ^EOft^W^ IS 

mmzmm^Ko nhfrftmm&KHi/v xf^x^j*? h??? (ft 

K^^/^ ^*>0 -C-»®tb-C. l--/nt>-4- [2- (3, 3, 4, 4 
^-NMR (400MHz, CDC1 3 ) 

6:0.94 (t, J= 7.2Hz, 3H) , 0.98 (s, 6H), 1.01 (s, 6H), 1.50-1.59 (m, 2H), 
1.68 (dd, J=13.2, 9.6Hz, 2H), 1.96 (dd, J= 13. 2, 9. 6Hz, 2H), 2.36-2.40 (m, 
2H),- 2.61 (brs, 4H) , 2.91-2.93 (m, 4H) , 3.92 (tt, J= 9.6, 9. 6Hz, 1H), 
7.06-7.15 (m, 3H) , 7.36 (d, J= 7. 2Hz, 1H). 

^Sr^nB^^y (lmL) KSflPU 4 N«Mb**ft»3i^^** (0 
OOlSmL, O. 0 7 3 0mmol) ^Px.fc 0 lOij^riffTSiU 

333 



WO 2005/063705 



PCT/JP2004/019795 



MS ra/e (ESI) 329 (MH + ) . 
[0 3 1 1 ] 

mmm 5 6 ) 

4 _ |- 4 - ( 4 _/<yf;^X7i;y-l ( ;V) -3-^b°P T2. 5] 




[0 3 1 2] 

(5 6 a) 




7^=^) t°^7 v'y- 1 - 1 -7^;I/x^t^ ( 1 . 49 g, 3. 

0 1-mra o 1 h 1 , 2 - v 5 ^ b V ( 1 5 mL) % tK ( 1 mL) N MMM ( 3 

4b) t&miSfr-fr*, 4, 5, 5-fb7^^-2-^t°o [2. 5] 
^_ 5 _^^_ 6 [1 , 3, 2] Wt#P?^ (!■ 13g, 4. 

82mmo 1), 9* h^** ( h U 7 * * 7 >0 ^7i^!)^ (0) (2 7 
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8mg, 0. 241mmol)t5itJ { !JV8H*!)^(l. 23g, 5. 78 
mmol) <D®&m*. Ii#lCT^i&8 0-9 OtT'l 3^2 0^ 

[0313] 



4 - (4 — fcV^S?^ — 1 — 3— ^tfP T2. 51 ^-^^—5-^^—6 



HJfrM (5 6 a) ^*3V>TMit^ttfc4- (4-^^-4 f A— 2 - 

^t°n [2. 5] ^ ^ - 5 -xy- 6 -- f /U7x=;U) — 1 —iJJV 

tfismt — -^^-jVOL^=r;V (1 . 23g, 2. 7 1 mm o 1 ) fcttiSBJIOfSf KJEV^ 

(4f) irpiw^Rjs*^ m^om^asr^TW mm&mtiw&M 

ft&m 1 • 3 0 g «r#7b„ 
'H-NMR (400MHz, CDC1 3 ) 

5:0.32-0.40 (m, 4H) , 1.50 (t, J= 6. 4Hz, 2H), 2.02-2.06 (m, 2H), 2.53 (d, 
J= 1.6Hz, 2H), 3.05-3.18 (m, 12H), 3.85 (t, J= 4. 8Hz, 4H) , 5.69-5.73 (ra, 1H), 
6.74 (d, J= 2.4Hz, 1H), 6.78 (dd, J= 9. 6, 2. 4Hz, 1H) , 6.94 (d, J= 9. 6Hz, 1H) . 

[0 3 14] 



(5 6 b) 




(5 6 c) 
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4- [4- (4 1 -3-^b°P [2. 5~\ 

5 — xy- 6 — ;£AjZ s^Zk] 3E2k^5 '-J ^ 



Hi£#iJ (5 6b) T?«3fe$tLfe4- (4-^7^-1-^-3-^^ 
[2. 5] it 9 9 — 5-^l>-— 6— -f/l/7x-/V') ^E-A'tfi y >- (3 3 0mg, 0 
9 3 3mmol)©fh7tKP7 7 y (1 OmL) ^WKTA^t: 
K (10 4. 5mg, 1. 2 14mmolK h V 7 ir h 5^**^15 5 Mt^ h V 
r)A (2 5 7. 2mg, 1. 21 4 mm o 1 ) 33 J; t/ffPIfe (0. 1 0 1 5mL, 



mwt*mi- h v vj»j&mm*tox.x, mm^^x 3m^m^ 0 mhthtimm 

m*. mfcffim-rhV VJ»-CfflMiVtio <fc«KW*rit*U If?rilITl«tfc 

1^) -eft^bT^Mit:'^^ 2 6 9 m g 5rfcS£,@flc£: LT#fc 0 
1 H-NMR (400MHz, CDC1 3 ) 

5:0.33-0.38 (ra, 4H), 0.91 (t, J= 6. 8Hz, 3H), 1.24-1.38 (ro, 4H) , 1.48-1.55 
(m, 4H), 2.02-2.05 (m, 2H), 2.34-2.38 (m, 2H), 2.47-2.62 (m, 6H), 2.99 (brs, 
4H), 3.10-3.12 (m, 4H), 3.84-3.86 (m, 4H) , 5.69-5.73 (m, 1H), 6.73-6.77 (ra, 
2H), 6.93 (d, J= 8.4Hz, 1H). 

JilB'fb^^ 1 2 5m g n n ^ (4mL) Kli8#?U 4 NSfrftaKSSSfc 

Sfe3t^-^|§^ (0. 147mL, 0. 5 9 0mmol) ^rAPx.7ci 0 w(E>$gf£<£r$C 

.fc0«M*Lfc o @#fc*I&U **L&*U3E<fci*U *SfiH*©aMMfrfr* 1 2 0 
m g «r#fc. 




ol) Srfln*., M-C1«FIH3 O^jfl^LTcio S^^^tSfP 
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MS ra/e (ESI) 424 (MH + ) . 
[0 3 15] 

(mmm 5 7 ) 

1 _ [-4— -? u ^-—2- (4, 4 — l/t^Jlsi/f p^^v^A) 7^~/U] — 4- 




[0316] 

(5 7 a) 

! - [4 — 2 - (4, 4 - vL* fvk±^ P^^vVU) 7 j^AO 




^WJ (3e) T?J*3t$Hfc4- [4-^ f T='^-2- (4, 4-^^^^ 
n^^A) 7i=;>] f'^^V- 1 -#A^^ t -^f-JU^^jV (1. 
5 g, 3. 3 2mmo 1 K M) ^Aoa-nftSfc (3mL> 38. 7 mm o 1 ) £5 £ 
XJ*v>^ nn^^i/ (6mL) (DM^^H*, 2 Rf FfS 3 O PbI^W 2 bfc„ 

tt, ^^ff^UfCo M^^BE^br. tlM^#^<^a^^l. 2 
1 g SHsi-fe^^ bX#7to 
[0 3 17] 
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(5 7 b) 

1— [4-y P ^-2- (4, 4 — i?* f-jV^/P n^sfri/VlQ 7x^/V] — 4 — 




5 Il« (5 7 a) T^ig £ thfc 1 - [4-^n^~2- (4, 4 - *J * ?- frls 

W^**s)V) y^=.;V] \±^?*J^<d1&&j8Mb (1. 2 l gh 7Y^7/vf t 
K ( 0 . 35mL, 3. 98 mm o 1 ) x ( 0 . 1 m L , 3 . 3 2 mm o 1 ) 

jsitff h9tKP75V (8mL) fc. h U Tir b ^v^^biS 5 $ 

1-hVt?J» (1. U, 4. 9 8mmol) SriPx.T N 2 H$M 1 0 

■ g £Stfe £ bT#7t 0 

15 'H-NMR (400MHz, CDC1 3 ) 

5: 0.94 (t, J= 7.2Hz, 3H) , 0.97 (s, 3H), 1.01 (s, 3H) , 1.24-1.60 (m, 12H), 
2.38-2.44 (m, 2H), 2.59 (brs, 4H), 2.82-2.97 (m, 5H), 6.97 (d, J= 8. 8Hz, 1H) , 
7. 24 (dd, J= 8. 8, 2. 4Hz, 1H) , 7. 33 (d, J= 2. 4Hz, 1H) . 
[0 3 1 8] 
20 (0»M5 8) 

1 - f4 - (4-^3vH^<^S^- 1 ~^T/M -3- (4, 4_^j£2L£Zk±^ 
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'S 



mmm (57b) -eskmistnti - [4-^0*- 2- (4, 4-v 5 ^^->- 

^D^i/yl^) ^ni^^D -4-^f^t°^7v ! ^ (5 0mg, 0. 12 3mm 
o 1 ) , t°^< y v*^- 4 — # A-tf;^ h U ( 2 7 m g , 0. 185 mm o 1 

), fM)!?At-/h^K (47mg, 0. 4 9 2 mm o 1 ) . BBB'*^ 
A (II) (3mg, 0. 012 3mmo 1 h h V — t — •^fsUTfr^fc — *> 2**r 
hyyj^^mu— h ( 1 lmg, 0. 0 3 6 9mmol) JbWv^^ (1 
mL) ©jS<£4fe5r*Hi. 1 0 0°CT'lB#f B »tfc o 

T'ltllXl- [4- (4-^^7v'y-l f/l") -3- (4, 4-v 5 

1 H-NMR (400MHz, CDC1 3 ) 

5: 0.94 (t, J= 7.6Hz, 3H), 0.97 (s, 3H), 1.01 (s, 3H), 1.24-1.64 (ra, 12H), 
1.95-2.13 (ra, 4H), 2.36-2.46 (m, 2H), 2.59 (brs, 4H), 2.72-2.79 (ra, 1H) , 2.86 
(brs, 4H), 2.91-3.05 (ra, 3H) , 3.31-3.41 (m, 2H), 6. 72 (dd, J= 8. 8, 2. 8Hz, 
1H), 6.84 (d, J= 2.8Hz, 1H), 7.07 (d, J= 8. 8Hz, 1H). 

MS ra/e (ESI) 437 (MH + ). 
[0 3 19] 
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mmm (57b) -vmrn^tiiti- [4-^^-2- (4, 4-^^/^ 

^p^dr<X/l-) - 4 -rT^vH^^ v>V ( 5 0 m g , 0. 12 3mm 

0 l) s 7ff^y^®S (1 7mg, 0. 185mmol)> tHJ7^t-7* 
b^r^K (4 7m g, 0. 4 9 2mmo 1). ^^7^!) (2) (3mg, 0 
.012 3mmo 1 X hV~ t - :7*<7VWfc * * — !7 A *T h ^^/U^-ut^U— Y ( 

1 lmg, 0. 0 3 6 9mmol) fei^^ (lmL) ©H^Ml 

/^.dr-y-^) tftMttl- [4-TW5^^- 1— ' (4, 4-v^ 



^-NMR (400MHz, CDC1 3 ) 

5: 0.94 (t, J= 7.6Hz, 3H), 0.96 (s, 3H), 1.00 (s, 3H), 1.25-1.66 (m, 12H), 
2.32 (quintet, J= 7. 2Hz, 2H), 2.37-2.42 (m, 2H), 2.56 (brs, 4H), 2.84 (brs, 
4H)> 2.90-3.00 (m, 1H), 3.85 (t, J= 7. 2Hz, 4H) , 6.27 (dd, J= 8. 4, 2.8Hz, 1H) , 
6. 32 (d, J= 2. 8Hz, 1H) , 7. 06 (d, J= 8. 4Hz, 1H) . 
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g &m&mfct vxnt^o 

MS m/e (ESI) 384 (MH + ) . 
[0 3 2 0] 
(W6 0) 

! — [4 - (4-^/l^b: 0 ^7^> / - 1 — ;£/id —3- (4, 4— ^vPiX^ 



JHWJ (5 7b) T?JBfi$*Lfe 1 - [4-'7 f a^-2- (4, 4-i^:fvl^> 
^u^drix/V) -4-7°f/H;'^7v J y (5 0mg, O. 12 3mm 

o 1 k ^-^riJ-^^l/V-f $y (18mg, 0. 18 5mmo 1) N tHJ^i»t 
-^h^K (3 0mg, 0. 3 0 8mmo 1)> ftR^7i?!>A (II) (3m 
g, 0. 0 123mmolK -t-^W^*^^7f77;^n#> 

— b (llmg, 0. 036 9 mm o 1 ) fc.t^v'Vy (lmL) 

« ioo °c-e 3 b#w^# bfc„ sis«e^*srAp pLxmrn^^^x-mm bfc 0 # 

$t£:fg:feLfc 0 #blifc»NHv'!J*W7A^nvh^77^- (g^ 
^f"^) T'ilttl- [4- (4-7*^^5^-1 f/V) 

— 3— (4, 4— i?*7'Jl'$'? rz^^r-f/U) 7 ai^/U] Ti£'^ V ffitfc^ £ 

ty-NMR (400MHz, CDC1 3 ) 

6: 0.94 (t, J= 7.6Hz, 3H), 0.97 (s, 3H) , 1.01 (s, 3H), 1.28-1.85 (m, 20H), 
2.36-2.44 (ra, 2H), 2.58 (brs, 4H), 2.77-3.02 (m, 5H), 3.35-3.46 (m, 4H), 6.50 
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(dd, J=8.8, 3. 2Hz, 1H), 6.55 (d, J= 3. 2Hz, 1H), 7.06 (d, J= 8. 8Hz, 1H) . 

MS m/e (ESI) 426 (MH*). 
[0 3 2 1 ] 

mmm e 1 ) 

js*- 4- [4- (4 — p^gvK* ^/Hl 0 ^ S?^ — 1 -3- (4 




[0 3 2 2] 

(6 1a) 

v^-4- f 2 - (4, 4-zS*L*?2klZ? E^±v^ -4- (2, 6-^^ 




(3 e). -e^5g^^fc4- [4-^a^-2- (4, 4 - v>;* 

t'^7^y- 1 -^/t'tf;^ t -^^/l^^TVl" (7 0 
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Omg, 1. 5 5mmo l),^-2, (2 6 8mg, 2 

3 3mmol), tMJ^t-^h^K (3 7 2mg, 3. 8 8 mm o 1 ) 
gfcgfc^7 WJ* (II) (35mg, 0. 15 5mmo 1 ) s h V — t —Zf=^/^ 
*^*ni)^f h7 7/^f*>^ b (1 3 5mg, 0. 4 6 5mmol) *3j: 
tf^v-U^ (7mL) OJS^feSr. Stfl^Ts ^1 0 Ott^lfWL 

>-) -CffiHK IT, HS-fb-^Mfc 6 4 8 m g SrH-feigfli £ bT#yt 0 
1 H~NMR (400MHz, CDC1 3 ) 

5: 0.97 (s, 3H), 1.02 (s, 3H), 1.25 (s, 3H), 1.27 (s, 3H) , 1.28-1.70 (m, 
17H), 2.39 (dd, J= 12. 0, 10.4Hz, 2H), 2.65-2.85 (ra, 4H), 2.93-3.04 (m, 1H), 
3.38 (d, J=10.4, 2H), 3.49 (brs, 4H) , 3.75-3.88 (m, 2H), 6.70 (dd, J= 8. 8, 
2.8Hz, 1H), 6.82 (d, J= 2. 8Hz, 1H), 7.01 (d, J= 8. 8Hz, 1H). 
[0 3 2 3] 
(6 1b) 

f 3 - (4, 4 -v^^/W^ q^dF-vVW) — 4 - tf^<7 1 — 




(6 1a) [2- (4, 4— S^^S^n^ 

-4- (2, 6 — y V-4-^/W /^] t^^v 5 

y_ 1 _^y^ t -7'f/^7^ (6 4 8mg, 1. 3 3 mm o 1 ) 
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Jg^^.f-/U (5m L) -^on^y (lmL) <DWL&fe1&&lia 
%T\zmM.X~UW tfc 0 ^ ^ \Z. 4 N J£fc7kiti^P^W£?l£ ( 5 m L N 2 0m 

mo i) ^fTtt, ^#Ttn 7mmm.w\^tL 0 ^mu^m^mmmm-r v 

. ^H{b^#> 4 5 1 m g &%kM&%££k t L-T#fc 0 
^-NMR (400MHz, CDC1 3 ) 

5: 0.97 (s, 3H), 1.03 (s, 3H), 1.25 (s, 3H), 1.27 (s, 3H), 1.40-1.70 (m, 
8H), 2.39 (dd, J= 11.6, 10.4Hz, 2H) , 2.72-2.83 (ra, 4H), 2.91-3.04 (m, 5H), 
3.38 (d, J=10.4, 2H), 3.75-3.88 (ra, 2H), 6.71 (dd, J= 8. 4, 2. 8Hz, 1H), 6.82 
(d, J= 2. 8Hz, 1H) , 7. 06 (d, J= 8. 4Hz, 1H) . 
NH© 1 H{ii£-et^^o7c„ 
[0 3 2 4] 
(6 1c) 

iX^-4- T4- (4— is? PT'Wf^^^v'y- 1 — AM. —3— (4 




(eib) -causes axfcs/*- 4- cs- (4, 4— s^^vi^^n^ 

-4-t°^<7z?^- 1 — f/V7i=/>] -2, 6-^^^/^/^!)^ 
(30mg, 0. 07 7 8mmo 1), Zfv^r* ?-JV*/>7 P7*^ > (2 3mg, 0 
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l5 6mmol),^!"?^(2 2mg, 0. 15 6mmol) jSitf^ 
W /PA7^ K (lmL) <DU^Vd*. 8 (TOT? 1 tifFfiffiW bfc 0 

, yp^^f/^P^> (2 3mg, 0. l5 6mmol) £riiin tts 1^ 

_ ( 4 _^ n: f^f / i,tV7^y-l — f/U) -3- (4, 4-i/^^^ 
'H-NMR (400MHz, CDC1 3 ) 

5 : 0.98 (s, 3H), 1.02 (s, 3H) , 1. 15-2. 15 (m, 20H), 2.39 (dd, J= 11.6, 10. 4Hz, 
2H), 2.43-3.03 (m, 12H), 3.37 (d, J= 10.4, 2H), 3.75-3.88 (m, 2H), 6.70 (dd, 
J=8.8, 2.8Hz, 1H), 6.81 (d, J= 2. 8Hz, 1H), 7.07 (d, J= 8. 8Hz, 1H) . 

MS m/e (ESI) 454 (MH*) . 
[0 3 2 5] 

mmm e 2 ) 

4— [2— (4 — t — yf^->^ Pj^^AO 77 1— 
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nnm ( 1 o a ) -vwrnztLit 1 -[ 2 - u - 1 -y^-^is? p^^s^vo ? 

xzi;l/]t°^7^y (92mg, 0. 3 O 6 mm o 1 ) „ (0. 
0 8 5mL, 0. 6 12mmol) jSi^on^y (2mL) 
5 ^m^nX^-XmW^o iOjS^ftt^Bnf?*^ (0. 0 3 2mL, 0 

3 3 7mmo 1) SrTJPfcT, ^#T"e 2 «pBB«# Ufe„ RJ&»**teiSSliS 

l H-NMR (400MHz, CDC1 3 ) 

6: 0.88 (s, 9Hx0.6), 0.90 (s, 9H x 0.4), 1.10-2.00 (m, 12H)., 2.72-2.93 
(m, 4H), 2.97-3.08 (ra, 1Hx 0.4), 3.39-3.75 (in, 4H + 1Hx0.6), 4.17 (q, J= 
15 7. 2Hz, 2H) , 7. 05-7. 25 (m, 3H + 1H x 0. 4) , 7. 45 (dd, J= 8. 0, 1. 6Hz, 1H x 0. 6) . 

MS m/e (ESI) 373 (MH + ). 
[0 3 2 6] 

mmm 6 3 ) 

20 —4>v\ -fZ^'-'Z-Jr^ 
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MMM (10 a) -T*M&£tl1t 1 -[2- (4- t-Zf?-/Ui/?U^3ci//U) Z7 
kV7i?y (30mg, 0. 099 8 mm o 1 ) 33 £W axn^/UM, (0 

. 5mD <Dm&M*7km-x*%im\^xm.WL,fc 0 z.(om&m~*?-^t?~/utrb 

S (0. 017mL, 0. 2 0 0mmol) &M?LX, m&ftTX 2 B#RI33f# b 

Lxm&mvty>><DMmfc&yd 3 0 m g £r#7c 0 

^-NMR (400MHz, CDC1 3 ) 

5 : 0. 88 (s, 9H x 0. 6), 0. 90 (s, 9H x 0. 4), 1. 10-1. 99 (m, 9H), 2. 20 (s, 3H), 
2.40-3.10 (m, 12H + 1H x 0.4), 3.34-3.43 (ra, lHxO. 6), 7.03-7.23 (ra, 3H + 
1H x 0.4), 7.42 (d, J= 7. 6Hz, 1H x 0.6). 
[0 3 2 7] 

mmm 6 4 ) 

4- [4- [2- (4- t —-ff-fl'^'? q^-^rv^U) -7 t^^v^-l 



7K*^b*>3[f^- b 1? (3mg, 0. O 6 7 5mmol) *5«fcTj?^ / — 
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(o. 5mD o>m&m\^ mmm e 3 ) xmmzfrfc*- [4- [2- u- 

t -yr^-juiy? a^^-^/U) 7i-^] t°-<^ 1 — f > — 2 — ^~ 

y (25mg, 0. 067 5 mm o 1 ) <D * ? J—fV (0. 5mL) Jg^feSriD 

0 mM&i&m&isX. mm*mi£Wkm^K. 0 mbtitimm&MH^y d?^*? 

tlMte^ 2 3 m g £#fc 0 itfMbl^£@^^^W^#£ LT, 4 Ni£fc7k3ft 

fe22mg ^#fc 0 
MS ra/e (ESI) 373 (MH + ). 
[0 3 2 8] 
(!HI£#iJ 6 5 ) 

3 _ p 4 _ [ 2 - (4 - t — 2^Vk±^£ E^±^2k) 7^—/^] 1 



IMM (10a) 1 - [ 2 - (4 - t -^/Uis? n^^-^/U) 7 

i^t'^^ (5 3 0mg, 1. 7 6mmol) JiJ:^ h7t Ko77^ 
(2mL) ©Jl^ftt; 77!i/^^ (0. 2 4mL, 2. 6 5 mm o 1 ) 
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3j$ft©«S^^«J 6 4 3 m g £r#fc 0 
l H-NMR (400MHz, CDC1 3 ) 

5 : 0.88 (s, 9H x 0.6), 0. 90 (s, 9H x 0. 4) , 1.08-1.99 (ra, 9H) , 2.25-3.05 (m, 
12H+lHx 0.4), 3.35-3.42 (ra, lHxO. 6), 3.70 (s, 3H), 7.03-7.23 (ra, 3H + 
1H x 0.4), 7.42 (d, J= 7.6Hz, 1H x 0.6). 
MS m/e (ESI) 387 (MH + ). 
[0 3 2 9] 

3 - [4- T2- (4 - t — 2!±Zk±-£ ~Z*iEi2k± f^v^-l 




WI6 5) T«££*Lfc3- [4- [2- (4-t-^/^-^^n^ 

'>>/V0 7^~)V\ 1 f/Kl fc 8 ^-^^^-/^^^/^ (6 0 0 

mg, 1. 5 5mmolk 2 Nzk^ffc:?- b ^ # AtK^S& ( 5 m L , 1 0 mm o 1 
h /— ^ (2m LK fh7tK»77y (2mL) *5<tt^7X (lmL) <£> 

im^£> ija-ei 2 hot 4 o#jf#bfc 0 ^McsNiiyptT, ^ 
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'H-NMR (400MHz, CDC1 3 ) 

5: 0.89 (s, 9Hx0.6), 0.90 (s, 9Hx 0.4), 1.06-1.99 (m, 9H), 2.50-3.30 (ra, 
12H + 1H x 0. 4) , 3. 32-3. 39 (m, 1H x 0. 6) , 7. 07-7. 24 (m, 3H + 1H x 0. 4) , 7. 44 
(dd, J=8.0, 2.0Hz, lHxO.6). J/l/^yitOlHIilfSfttoofc. 
MS m/e (ESI) 373 (MH+). 
[0 3 3 0] 

mm* e 7) 

3 _ [ 4 _ r 2 - (4 - t — P^^vvVQ 2L^~ ZkJ b'-^^^V— 1 



(HJfe09 6 6) -e^5t^ttfc3- [4- [2- (4- t -^WS/^P^^ 
^^^/U] lf^7i?y-l->f/>] f^i^lfe (50mg, 0. 134m 

m o 1 ) N i _ 3 _ ( 3 - v 5 ^ \?M UAstf*^ 5 K4fcBfc 

I(77mg, 0. 403mmolK 1 -t Kn^^/ MJT/-/H7kli] 
I (62mg, 0. 4 0 3mmol), iW^ISI (5 5mg, 0. 6 7 
lmmo 1 K h U^^VVT 5^(0. 09mL, 0. 67 1 mm o 1 ) ^it^v 5 
7<^MwW*T$K (lmL) Og^ftfc, Mt»2 4H#BB*#U/t 0 




N 
H 
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»^7^f^-H^Ht3 - [4- [2- (4-t-/f;^P 

3 m g Sr&teflWfe £ LT#7c 0 
l H-NMR (400MHz, CDC1 3 ) 

5: 0.89 (s, 9Hx0.6), 0.90 (s, 9H x0.4), 1.08-1.99 (m, 12H), 2.35-3.04 
(m, 12H + 1H x 0.4), 3.24-3.42 (m, 2H + 1H x 0.6), 7.07-7.25 (m, 3H + 1H x 
0.4), 7.44 (dd, J= 7.6, 1. 6Hz, 1H x 0.6). 
NH(D 1 HJi^t^-Ct&^ofc,, 

u^m t lt, m&M&commfc&m 4 9 m g sr#fc 0 

MS ra/e (ESI) 400 (MH*). 
[0 3 3 1 3 
(H*fcM6 8) 

1- r 2 - (4. P^Lk^kO -4-^7^-2 — 



mmm Oc) -r?^5t$ttfci- [2- (4, 4-^^/1-^13-^;^) 

-7^—}^] t^^i^V (3 0mg, 0. 1 lmmo 1). 7 7^-2-*;W^Vf 
t K (2 lmg, O. 22mmol) ^oj:"^^ b7t Kn7 7 ^ (2mL) <D*1 
-^•^{Zl. VV Ti£ h5-iSfcBfcte?M~?- hV V J* (119mg, 0. 5 5 9mm 
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T> 1- [2- (4, o^^v-yu) —4 — ^7^— 

MS m/e (ESI) 353 (MH*) . 
[0 3 3 2] 
(^WJ 6 9 ) 

1- [2- (4, 4— v^^vW^ p^^V^) 7x=/l»] - A--?^^— 3 - 



mmm (3c) xmm^nr^i- [2- (4, a-^^^^u^^m 

~7a^=^>V\ fc'^v^ (3 0mg, 0. 1 lmmo 1). 7 

tK (21mg, 0. 2 2mmo 1 ) XiXXfT h 7 t Kp?7V (2mL) 

h P h^^-Tk^bfi^*-^ K 2J (1 1 9mg, 0. 5 5 9mm 

o 1) ^B^T, M"ei0#P^5 0^jf#bfc o b 

v vj»&mw*iNx-T^ mm=c-^^-e#im^o ^^t^mm^^^ 
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-CI - [2- (4, 4 — i?*?-As*s9 U^.*rZ>>;V) 7 - 4 -37 7 — 3 

& t LT#fc, 
MS m/e (ESI) 353 (MH + ). 
[0 3 3 3] 

mmm 70) 

1- [4—^^/1^—2— (3, 3. 5, 5 — f h 7 ^ f p^^^) 



[0 3 3 4] 

(7 0 a) 

4 _ f4 — ^ 2 - (3. 3, 5. 5 — T b Z2L22k^l^ p^^^) 

-/l^] b J ^<^ v^^— 1 — ift/Paff^g t ^^f^jV^Z^J^. 



%W\ (9 9 a) T*«3t*ttfc4- [4— :/u^~2- (3, 3, 5, 5 — r 
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(2 00mg, 0. 4 1 7m mo 1 K (4 0 8mg, 1 . 

2 5mmo 1 k X ( h U 7 31 -A^* ~7 A 1-0 ^7^^-^ (0) (5 0 

mg, 0. 04 1 7mmo 1), jSit/Wf^*^/? K (4mL) ©fi^ft 

M§#ia$rF> M-eat^u^o (o. 

0 6 mL, 0 . 4 1 7 mm o 1 ) £r*n*L. ^& 1 0 0°CT' 9 B#|BIJ*#i bfc 0 ^rO^ 

- (i^^oc^/^df-^^) Tiltt^ HMl2 4mgl:ifetB B B i:l 
^-NMR (400MHz, CDC1 3 ) 

5: 0.93 (s, 6H), 1.11 (s, 6H), 1.13-1.44 (m, 6H) , 1.48 (s, 9H), 2.30 (s, 
3H), 2.79 (brs, 4H), 3.57 (tt, J= 12.4, 2. 8Hz, 1H), 6.94-6.97 (in, 2H), 7.03 
(brs, 1H). 

f^<7^VgtlE|S5>©4HW:#3£-e#J&^o^:o 
[0 3 3 5] 



1- l4—^^/u-2- (3, 3, 5. 5-Th7^f/^P^^) ^ 



mmm (70 a) -vrntzfrttA — [4-^^-^- 2- (3, 3, 5, 5— 



(7 0 b) 
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X7r/Ml2 4mg ) 0. 2 9 9mmol) N MJ7^n|i| (lmL, 12 
. 9mmol) jSi^BB^y (2mL) (DM&Wo&s ^6^2^13 0 

y&fTi^hy?-?^- mWt^^/^^-V-ls) ^11X11^^8 5111 
Z*fi&M&b LT#fc 0 
J H-NMR (400MHz, CDC1 3 ) 

5: 0.93 (s, 6H), 1.12 (s, 6H), 1. 13-1. 48 (m, 6H), 2.30 (s, 3H), 2.82 (t, J= 
4.8Hz, 4H), 3.02 (t, J= 4. 8Hz, 4H), 3.59 (tt, J= 12. 4, 2. 8Hz, 1H), 6.97 (ddd, 
J= 8. 4, 2. 0, 0. 8Hz, 1H) , 6. 99-7. 05 (m, 2H) . 
NHC 1 H(i#^t?^^^ofc„ 
[0 3 3 6] 



1— [4—^^/1^—2— (3, 3, 5, 5-f f7^fWP^^>) ^ ^ 



mmm (70b) -eM^n/ti- [4-^^-2- (3, 3, 5, 5 —7- • 

t-^^/l'v'^ n^-^i'/l') :7^~/U] 7^^ (55mg, 0. 175mm 

ol) N 7*Dt°ty7;l'7tF(2 0mg, 0. 3 5 0 mm o 1 ) $5 XZFT b7t 
KP77V (2mL) (DU^m^, h V Ti? h =¥->tK^}5 0 M± V V V ^ (7 
5 m g , 0 . 3 5 0 mm o 1 ) ^P^LT, M"C 1 B#K 1 5 L7t 0 



(7 0 c) 
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y) T'flttl- [4-^f;W2- (3, 3, 5, 5-T b7^f/^n 



^-NMR (400MHz, CDC1 3 ) 

5: 0.91-0.95 (m, 9H) , 1.12 (s, 6H), 1.13-1.60 (m, 8H) , 2.29 (s, 3H), 
2. 34-2.38 (m, 2H), 2.59 (brs, 4H), 2.88-2.2.90 (tn, 4H), 3.56 (tt, J= 12.4, 
2.8Hz, 1H), 6.93-6.95 (m, 1H), 7.01-7.03 (m, 2H) . 



MS m/e (ESI) 357 (MH 4- ) - 
[0 3 3 7] 
(^Wll 7 1 ) 

1- r3-^^/V^~2- (3. 3, 5. 5-7^ L^7j^VV±^ g^fr-fr — 1 — j: 

^7 31 -4~7°P W°^7^y 




[0 3 3 8] 
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(7 1 a) 

1 _ ;(f; i / -3--l,p-2- (3, 3. 5. 5-fh7^W^P^t- 
1 -j^aO ^^-tfv 



HJfctfiJ (4 b) T«g£*L*:4, 4, 5, 5-f b7^7 i /l'-2- (3, 3, 
5> h^^^iX^p— ^-^-i-^^/U) [l, 3, 2]v ? ^-^-^^D7 

V (3. 96g, 15mmolK 2-^^-3-= fa h/^y (2. 48g 
, 1 1. 5mmo 1), Th?*X (f!)7x=^7^y) ^yv^^A (O) 

(1. 3 3 g, 1. 1 5mm o 1). V ^StH# !> ^ (3. 6 6 g, 17. 3 m 
mo 1 )> 1 , f^v-^^^ (3 OmL) ^J^tK (1 OmL) <D%&'£~'$} 

Mt#IS^T, «8 Ott'l 0B#I^2 0^*#Lfc. 

T«^ufc 0 ftjMKWS:«*u"c % mmzmmmrnvK-o #&*tytaaE*NH^y 

^W7^P-7b^77^- (^=¥1^) XiWMbT, WMflMMfeS. 14 
g ^JtfeW^i: UC#fc. 
l H-NMR (400MHz, CDC1 3 ) 

5: 1.01 (s, 3H), 1.06 (s, 3H), 1.07 (s, 3H), 1.10 (s, 3H), 1.37-1.46 (m, 
2H), 1.90 (d, J= 17.2Hz, 1H), 2.14 (dd, J= 17.2, 2.0Hz, 1H), 2.33 (s, 3H), 
5.23 (t, J= 2.0Hz, 1H), 7.24 (dd, J= 8. 0, 7. 6Hz, 1H) , 7.36 (d, J= 7. 6Hz, 1H), 
7. 53 (d, J= 8. 0Hz, 1H) . 
[0 3 3 9] 



3-^^-2- (3, 3, 5, 5 -T hJL*±/±^g u^Lt z: 1 M 




(7 1 b) 
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(7 1 a) -C^$ttfcl-^^-3--ba- 2- (3, 3, 5, 
5 -y- t^jV*/-? n^-^r-^— 1 — ^^/W ^^iy (1 g, 3. 6 6mmo 
1), Wig} (6 3 lmg, 11- Ommo 1 h MitT^^r^-^^ ( 7 8 3 m g , 1 
4. 6mmo 1), / — A- (1 5mL)> tK (6mLK i?^W;^7 5 K 
(lmL) ©«-a>»«rs ^*#ffl^.T. ^9 0°C-C3B#f^ 3 0^1t^b7c o R 

hy ?A-ef£^L7t 0 <6«yW***bT, «8E«r«JBE*a&U;fc„ WfettfcaitSr 

, ff fUt^^ 6 6 3m g ZftimeLffiVtW) t UT^fCc 
l H-NMR (400MHz, CDC1 3 ) 

5: 1.074 (s, 3H), 1.076 (s, 3H), 1.098 (s, 3H), 1.101 (s, 3H), 1.45 (s, 2H), 
1.85 (dd, J= 17.2, 1.2Hz, 1H), 1.95 (dd, J= 17.2, 1. 2Hz, 1H), 2.. 18 (s, 3H) , 
3.65 (brs, 2H), 5.38 (brs, 1H), 6.55 (d, J= 7. 6Hz, 1H), 6.61 (d, J= 7. 2Hz, 
1H), 6.94 (dd, J= 7.6, 7. 2Hz, 1H). 
[0 3 4 0] 
(7 1 c) 

!- P3-^^/^-2- (3. 3, 5 5-7^ h7^f/^ 1 -zc 
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H 



mmm (7 ib) (3, 3, 5, 5-rh7^ 

f;l/v'^a^^t- 1-3:-^) 7i^7^y (6 6 3mg, 2. 7 2 mm o 
1) *5<ttJ«l, 2-v^nn^^if^ (3mL) ©M^fei^ t"^ (2-^nn 
J^/lO T^yfil (6 3 2mg, 3. 5 4mmol) ^P^T. 

t. ^2 o o°c-r?5 0#ra5 o^m#brc 0 Rfc&zp, BLjfcm%%fr^mm.%t& 

^-NMR (400MHz, CDC1 3 ) 

5: 1.05 (s, 6H), 1.11 (s, 6H), 1.43 (s, 2H), 1.65 (d, J= 16. 8Hz, 1H), 2.23 

(s, 3H), 2.38 (d, J= 16.8Hz, 1H), 2.59-2.70 (m, 2H) , 2.84-2.93 (m, 2H), 

2.95-3.03 (ra, 2H) , 3.08-3.16 (ra, 2H), 5.17 (s, 1H), 6.94 (d, J= 7. 2Hz, 1H), 
6.96 (d, J= 8.0Hz, 1H), 7.11 (dd, J= 8. 0, . 7. 2Hz, 1H). 

[0 3 4 1] 

(7-1 d) 

1 - 2 - (3, 3, 5. 5 —T h 7 p* ^v^->^ p^-^-fr- l -j: 
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mmm (7ic) x-wmts tut 1 - c 3 - * 2-0,3, 5, s—r 

Yy ^=f-;v-y^7 a^^r-^— 1 — As) y =-~AA ^7^^ (1 1 5m g, 0 
3 6 8mmol), ynWWrtF (0. 0 7 9mL, 1. 1 mm o 1 ) 
t Kn7?y (2mL) ^?E^^> h P Tir b ^>7kmfcte 0 m 
thU^A (24 6mg, 1. lmmo 1) ^JPit, S?fit'l^l3 0M# 

Mb7c„ ^^J^^bT, It^«ffIiUt 0 fbMSIrNH^^^ 

^-sU— 2 - (3, 3, 5, 5 - f h 7 ^ n^f - 1 -^^/l') y 

,V\ kV^t^7^y 1 2 4 m g ^r^-fe^s i: bT#fc 0 

l H-NMR (400MHz, CDC1 3 ) 

8: 0.92 (t, J= 7.6Hz, 3H), 1.05 (s, 6H), 1.10 (s, 3H) , 1.11 (s, 3H) , 1.43 
(s, 2H), 1.48-1.57 (ra, 2H), 1.64 (d, J= 17. 2Hz, 1H), 2. 23 (s, 3H) , 2.31-2.35 
(m, 2H), 2.38 (d, J= 17. 2Hz, 1H), 2.42-2.66 (m, 4H), 2.67-2. 78 (m, 2H) , 
3.18-3.28 (m, 2H), 5.18 (s, 1H), 6.94 (d, J= 7. 2Hz, 1H), 6.99 (d, J= 7. 6Hz, 
1H), 7. 11 (dd, J= 7.6, 7.2Hz, 1H). 

fc«u z.ti%mmmm^tc 0 nhtiitmrn^^^-^^-^^^^^^- 
&m 1 3 4 m g %m&mfct tt#fc, 
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MS ro/e (ESI) 355 (MH*). 
[0 3 4 2] 

1_ [5-^ {>jr'>-4-^y ;U-2- (3, 3, 5, 5 h 



HCl 




[0 3 4 3] 

(7 2 a) 

4 _ [ 5 -^ h^y/-4-h:°^';^y-l-^^-2- (3, 3. 5, 5 — T Y 




MMM (4 3 c) ^P«c7)^fe^J:oTM5t$^rti4- [4-^n-e-5- 
^ b ^^_ 2 - (3, 3, 5, 5-fh5^f^n^VA') !7^=/l/] fc° 
^7^^- 1 -^/^y| t - /f (5 0 9mg, lmmolk t 9 ^ 
]) v 5 ^ (1 2 8mg, 1 • 5mmo 1 ) N tfD^t K (2 4 Om g 

, 2. 5mmo 1). (I I) (22mg, O. lmmo lk hV 

- t -y*?-sU7$s*7fr^ >Ar b yy;^n^U— V (8 7mg, 0. 3 mm o 1 
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) *5j;U«fc-S'W (3mL) <Dm&m*. ^*#ffl^T. 

ilxWiWlfc. ^5tUfc^*MIS:*. ISfP^Tk-C*^, myk^M"f-h 
y »>A-e^Ufc 0 ft«*ISr**U-C N ^«r*ftBEtt»Lfc. #fc;h/fc»aE*r$' 

^ 8 8 m g £#-£J£fH 4: bT#fc„ 
J H-NMR (400MHz, CDC1 3 ) 

5 : 0.92 (s, 6H), 1.10 (s, 6H) , 1.14-1.65 (m, 17H), 1.74 (brs, 4H) , 2.80 (brs, 
4H), 2.95 (brs, 4H), 3.54 (t, J= 12. 4Hz, 1H), 3.81 (s, 3H) , 6.59 (s, 1H), 
6.77 (s, 1H). 

[0 344] 

(7 2 b) 

1 - f5 -* h^rV— 4 — tf^sy S?^- 1 —4 As— 2 - (3, 3, 5, 5 b 




(7 2 a) t?K5t$tbfc4- [5-^ h^-4- t°^y C^y- 1 — f 
,U_2- (3, 3, 5, 5 -7- h7^f/W n^vvl^ 7x-;V] tf^^v* 
y-i-^^ylt-Zf/H^f/V (8 8mg, 0. 1 7 mm o 1), h57 
/Uyj-nfEIfc (0. 25mL s 3. 2mmo 1) ^i^^ n d^^V (0. 5m 
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!) *A-0*&ftUfc. ttift»J***UT, j*tt«r#ffW»bfc. #&n^gsaES:N 

Ulg-fl^Ga 5 6 m g ITifc, 
X H-NMR (400MHz, CDC1 3 ) 

6: 0.93 (s, 6H), 1.12 (s, 6H), 1.14-1.65 (ra, 8H), 1.71-1.77 (m, 4H), 
2.81-2.83 (m, 4H), 2.95 (t, J= 5. 2Hz, 4H) , 2.99-3.02 (m, 4H) , 3/56 (tt, J= 
12.4, 2.8Hz, 1H), 3.83 (s, 3H), 6.66 (s, 1H), 6.77 (s, 1H). 
NHO 1 Hf±4t^t?#^^o7c 0 
[0 3 4 5] 
(7 2 c) 

1 _ [5 — v^- 1 -^fA— 2- (3, 3, 5, 5 — gl b 



HIM (72b) -essBt^twti- [5-^ h^-4-^y^y-i — r 

,l^_2 — (3, 3, 5, 5 — T ff-^y? n^rv'/l') 7i=/V] If-^^i? 
^(5mg, 0. 012 lmmo 1 K k'tyj^ft K (1. 4 m g , 0. 
024 2mmol) JoWf f7t Fo77^ (O. 3mL) ©Mts b V 
T-fe (5mg, 0. 0 2 4 2mmol) 

, ^?aT- 1 B#K 1 0^#bfc o ^CT^^ISfO^Tk^-t- h y ATkSF^S: 




363 



WO 2005/063705 



PCT/JP2004/019795 



- (3, 3, 5, 5-7=- f7^f^n^^) -4— tVl^ 

l H-NMR (400MHz, CDC1 3 ) 

8: 0.94 (s, 6H), 1.055 (t, J= 7. 6Hz, 3H), 1.06 (s, 6H), 1.18-2.08 (m, 12H) , 
2.66-2.80 (m, 2H), 2.87-3.08 (m, 4H) , 3.21-3.31 (m, 2H) , 3.44-3.91 (ra, 9H) , 
3.94 (s, 3H), 6.80 (s, 1H) , 8.56 (s, 1H). 
MS m/e (ESI) 456 (MH+) . 
[0 3 4 6] 

(iii 7 3 ) 

1- (2-7/VtP3:f/W) -4- [2- (3. 3, 5, 5-fh7^f^^ 
V^3c*//U) -7^=-)^ Yf^^itis MMM 



mWM (8b) -C«££nrc 1 - [2- (3, 3, 5, 5-^b9^^^ 
p^dr^/V-) tf^v^y (30mg, 0. 1 mm o lk 1 — ^n^E- — 

2-7;l/toi^ (16. 2mg, 0. 12 5 mm o 1). 3 &{t1~ b ]) #A ( 
1. 5mg, O.. 0 1 mmo 1 k &<M*> V (2 0. 8mg, 0. 15mmo 
1) ^i^^W/^T^K (lmL) (Dm&tya*. 0 < Ct?2l^ra* 
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^L"C1- (2-7^tnxf/u) -4- [2- (3, 3, 5, 5 — T h7^f 
l H-NMR (400MHz, CDC1 3 ) 

5: 0.93 (s, 6H), 1.13 (s, 6H), 1.15 (d, J= 13. 6Hz, 1H), 1.23 (dd, J= 12.4, 
12.4Hz, 2H), 1.33 (dt, J= 13.6, 2.0Hz, 1H), 1.40-1.48 (m, 2H), 2.71 (brs, 
4H), 2.77 (dt, J=28.4, 4. 8Hz, 2H), 2.95 (t, J= 4. 8Hz, 4H), 3.57 (tt, J= 12. 4, 
2.8Hz, 1H), 4.57 (dt, J= 47. 6, 4. 8Hz, 2H) , 7.05-7.18 (ra, 3H) , 7.23 (dd, J= 
7.6, 1.6Hz, 1H). 

MS m/e (ESI) 347 (MH + ) . 
[0 3 4 7] 

(H«ij7 4) 

1- (2, 2 -i?7^Pxf/l/) -4- [2- (3. 3, 5. 




F 
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mmm (8 b) -emmztitu- [2- (3, 3, 5, 5-rf7^/^ 

n-^drv'/l/) 7x^/H v>V (3 0mg, 0.. 1 mm o lK — 

1> i-^/vtnx^y (18. lmg, 0. 1 2 5 mm o 1 ) % 3 Vfc-f h V 
ttl* (1. 5m g, 0. 0 1mmol),»!J!)A (20. 8mg, 0. 15 
mmol) fci^^^/^^AT^ K (lmL) ©il'g'fcJ&^MH. 8 0 °CT» 2 B# 
W*#Ufc. -t^SL KfSMi:2-7D^-l, i-i?7;^nx^y (l 
8. lmg, 0. 1 2 5mmo 1 ) SriliULT. 8 0 °CX*Z b»H 6 ftR 3 O 

ti^ttl- (2, 2— ^^/l^a^^vU) -4— [2— (3, 3, 5, 5 — 
l H-NMR (400MHz, CDC1 3 ) 

5: 0.93 (s, 6H), 1.12 (s, 6H) , 1.17 (d, J= 14. 0Hz, 1H), 1.23 (dd, J= 12.8, 
12.8Hz, 2H), 1.33 (dt, J= 13.6, 2.0Hz, 1H), 1.38-1.46 (ra, 2H), 2.75 (brs, 
4H), 2.81 (td, J=14.8, 4.4Hz, 2H) , 2.93 (t, J= 4. 8Hz, 4H), 3.55 (tt, J= 12. 8, 
2.8Hz, 1H), 5.93 (tt, J= 56. 0, 4. 4Hz, 1H), 7. 05-7. 18. (ra, 3H), 7.23 (dd, J= 
7.6, 1.6Hz, 1H). 

^ x _ f;l/ _^^y^^^ttifci^^«LT, aus-fb-a-*) 1 5. 3 

m g $r^@^<h bX#fc 0 
MS ra/e (ESI) 365 (MH + ) - 
[0 3 4 8] 
(^Jfefll 7 5) 
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1- ~4- f 2 - (3, 3 . 5, 5-Th7^W 



HWJ (8b) -emmiStlfrl- [2- (3, 3, 5, 
a^^vVU) 7 a (3 0mg, 0. 1 mm o 1 k 1— :7*n^e — 

3 -y,vHrn^ru/^ (18. Omg, 0. 12 5mmo 1), 3 V4k~r h V ^ ^ 
(1. 5mg, 0. 0 1mmolKKi*!J^(2 0. 8mg, 0. 15 mm 
o 1) ^i^^W^T^ K (lmL) ©a^«3Srs TO0tT*2Nfffi 

ff^fCl- (3-7/^OT°ntVl/) -4- [2- (3, 3, 5, 5-Th? 
l H-NMR (400MHz, CDC1 3 ) 

5: 0.93 (s, 6H), 1.12 (s, 6H), 1.15 (d, J= 14. 0Hz, 1H), 1.23 (dd, J= 12. 8, 
12.8Hz, 2H), 1.33 (dt, J= 13. 6, 2.0Hz, 1H), 1.38-1.47 (m, 2H), 1.86-2.01 (m, 
2H), 2.53-2.57 (m, 2H), 2.61 (brs, 4H), 2.92 (t, J= 4. 8Hz, 4H) , 3.57 (tt, 
J=12.8, 2.8Hz, 1H), 4.56 (dt, J= 47. 2, 6.0Hz, 2H), 7.04-7.18 (m, 3H), 7.25 
(dd,- J= 7. 2, 2. 0Hz, 1H) . 

^/u .^^an^-rBte^ J:0*MfrLfco ±mfr<o*s=*f- 
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MS ra/e (ESI) 361 (MH+). 
[0 3 4 9] 
mMM7 6) 

1- (4-7/U3-U7 f ?-/U) -4- [2- (3, 3, 5, 5-fh7^f^ 



Hj&£0iJ (8b) T?»ljt$*Lfcl- [2- (3, 3, 5, 5-fh7^f;^ 
p^=3rvvl^) y ^=-jV] fc'^^v^ (3 0mg, 0. 1 mm o 1). l—zfu^ — 
4-yjVjrviy°?l/ (19. 8mg, 0. 12 5 mm o 1 ) N 3 ^-fb^" h U ( 
1. 5mg, O. Olmmo 1), (20. 8mg, O. 1 5 mm o 

1) ^itF^fM/^TU* (1 mL) £\ M8 o°C-C 2 9f 

f Ul- (4-7/^n^/t^) -4 - [2- (3, 3, 5, 5-fh7^f 
'H-NMR (400MHz, CDC1 3 ) 

8 : 0.93 (s, 6H), 1.12 (s, 6H), 1.15 (d, J= 14. 0Hz, 1H) , 1.23 (dd, J= 12.4, 
12.4Hz, 2H), 1.32 (dt, J= 13.6, 2.0Hz, 1H), 1.39-1.48 (m, 2H), 1.60-1.84 (m, 
4H), 2.43-2.46 (m, 2H), 2.61 (brs, 4H), 2.92 (t, J= 4. 8Hz, 4H), 3.57 (tt, 
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J= 12.8, 2.8Hz, 1H), 4.49 (dt, J= 47. 2, 6.0Hz, 2H), 7.04-7.18 (ra, 3H), 7.22 
(dd, J= 7.6, 1.6Hz, 1H). 

m g &m&mfc t uT#fc 0 

MS ro/e (ESI) 375 (MH + ). 
[0 3 5 0] 

mmm i 7 ) 

! - X U /U - 4 - [2 - (3, 3, 5, 5-f h7^f/V^ P^^) 



H»l (8b) Ztlfc 1- [2- (3, 3, 5, 

a^^C/^) ^^.=7^] t^^v 5 ^ (30mg, 0. 1 mm o 1 K TU/^n^ 
K (14. 8mg, 0. 1 2mmo l) s U (20. 8mg, O. 15 

mmol) t3j:t>^f/^^7^K (lmL) ©M^r, «8 0 1 CX*4 

yy^y^^ (^^j-jv/^zis) xmu^x^ l-TV/ls- 4- [2- ( 
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J H-NMR (400MHz, CDC1 3 ) 

8 : 0.93 (s, 6H), 1-13 (s, 6H), 1.15-1.28 (m, 3H)., 1.33 (dt, J= 13. 6, 2.0Hz, 
1H), 1.38-1.48 (m, 2H), 2.60 (brs, 4H), 2.93 (t, J= 4. 8Hz, 4H), 3.07 (ddd, 
J=6.8, 1.2, 1.2Hz, 2H), 3.57 (tt, J= 12. 4, 2. 8Hz, 1H), 5.16-5.19 (ra, 1H), 
5.21-5.26 (m, 1H), 5.20 (ddt, J= 17. 2, 10.0, 6. 8Hz, 1H), 7.04-7.18 (m, 3H) , 
7.20-7.25 (ra, 1H) . 

m g &$S&@# t 
MS m/e (ESI) 341 (MH*) . 
[0 3 5 1] 
(MMm 7 8 ) 

1-/p;n'-2-^^-4- [2— (3, 3, 5, 5 — T h 9 £ ^/^^ 



HiSM (8 b) -C^5t^tL7cl- [2- (3, 3, 5, 5, -f>7^W 
?Vf^*ri/jV) 7 fcf^^v^ (3 0mg, 0. 1 mm o 1). 7°u/<sU3? 
/U^p 5 F (14. 3mg, O. 1 2mmo 1), V & J* (2 0. 8mg, 

0. 15mmo 1) 33 £X*i?* ^vUxft/l^T % K (lmL) O^^Sr, ^?fi8 
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-,^_ 4 _ [ 2 - (3, 3, 5, 5-fh7^W^P^^) 7 
^-NMR (400MHz, CDC1 3 ) 

5: 0.93 (s, 6H), 1.13 (s, 6H) , 1.14-1.36 (m, 4H), 1.40-1.48 (m, 2H), 2.27 
(t, J= 2.4Hz, 1H), 2.75 (brs, 4H), 2.96 (t, J= 4. 8Hz, 4H), 3.37 (d, J= 2. 4Hz, 
2H), 3. 56 (tt, J=12.4, 2. 8Hz, 1H), 7.05-7. 18 (ra, 3H), 7.23 (dd, J= 8. 0, 1. 6Hz, 
1H). . 

MS ra/e (ESI) 339 (MH + ). 
[-0 3 5 2] 

mifcm 79)' 

1 --f$- 2 -J^/V-A - [2- (3, 3, 5, 5-TF7^f;^P^ 

*/aa -? zc~;v~\ t: 0 ^^^ mm. 



mm (8b) T*££*Lfcl- [2- (3, 3, 5, 5, -rb^W 
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?v^*ri/M 7i= A/\ tV7$/y (3 0mg, 0. 1 mm o 1 k l-^o^ 
-2-^ (16. lmg, 0. 12mmol),M*!)^ (20. 8 m g 
,0.1 5mmo 1) fci^^W^75 K (lmL) <DU&m*, ^jft 
8 0°CT4NfPbT 2 0#8fc#Lfc„ SJSftfr*Kl<aSlftlfc*C*-t- h !> ^AzMgifcS: 

[2- (3, 3, 5, 5 — T Y 7^fW 0^^^) t'^7^V 
Hl-NMR (400MHz, CDC1 3 ) 

6: 0.93 (s, 6H), 1.14 (s, 6H) , 1.14-1.36 (m, 4H), 1.40-1.48 (ra, 2H), 1.84 
(t, J=2.4Hz, 3H), 2.73 (brs, 4H), 2.96 (t, J= 4. 8Hz, 4H), 3.28 (q, J= 2. 4Hz, 

2H), 3. 57 (tt, J= 12. 8, 2. 8Hz, 1H), 7. 05-7. 18 (m, 3H), 7. 22 (dd, J= 7. 6, 1. 6Hz, 

1H). 

MS m/e (ESI) 353 (MH*) . 
[0 3 5 3] 

cmmm so) 

1 - [2- (3, 3, 5. 5-f f7^W^P^^) -4- 
(4, 4, 4-H)7;^P^;^) bX^v^ jftBfejft 
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mmm (8b) -emmztitm- [2- o, 3, 5, 5-ff7 t^is* 

n^^^/l^) ^31^/1/] fc'^^v 5 ^ (3 0mg, 0. 1 mm o 1). l-^o^" 
4, 4, 4-MJ7/^n^y (24. 4mg, 0. 1 2 5 mm o 1 K 3 Pit 
fjsp^d. 5m g, 0. 0 Immo l) s (20. 8mg, 0 

15mmo 1) js£Xfi?*?-A'7fcJl'&T$ K (lmL) ©S^feSTs M60 

^T 0 ^) t*»IbTl- C2- (3, 3, 5, 5-Tf7^^n^ 
,u) 7 -4- (4, 4, 4-MJ7;^o7*f^) f^S^SrWfc. 

m g Sr^feHft: £ 
l H-NMR (400MHz, CD 3 0D) 

5: 0.95 (s, 6H), 1.17 (s, 6H), 1.19-1.42 (ra> 6H), 1.98-2.09 (ra, 2H), 
2.28-2.40 (m, 2H) , 3.15 (s, 4H), 3.20-3.90 (m, 7H), 7.12-7.20 (m, 3H), 
7.26-7.30 (m, 1H) 
MS m/e (ESI) 411 (MH + ) . 
[0 3 5 4] 
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mmm 8 1 ) 

4- T3- (4~:/?vH^7v^- 1 zidM ~ 4 ~ (3 - 3 - 5 - S-Xh 



[0 3 5 5] 

(8 1a) 

3_ b °^^v^V- 1-^/^-4- (3. 3, 5, 5-fh7^f /^P^ 



HJgtfiJ (2 7 c) -C^^tLfcl- [5-7* (3, 3, 5, 5- 

m«t 9 N-BOC-fb^it/TK^^U^l-TCo ^<^j£T*#fe*Wt4- [5-^ 
h ^,;y_2- (3, 3, 5, 5-fb7^f-^v'^t3^^/l') t°^< 

i — t — -f^-JV^T^TtV ( 3 . 4 1g, 7. 9 2 mm o 1 ) 

„ BtH (18mL, 3 1 4mmo 1 ) 8 %JHfc**« (3 6mL. 3 1 

8mmo 1) (Dm&m*:, Ml 3 O'CT? 8 R^BS 2 0^3t#b7c o EJ£»«£*&- 

2 . 9 8 g *mfc&m>&b bx#fc 0 





374 



WO 2005/063705 



PCT/JP2004/019795 



l H-NMR (400MHz, CD 3 0D) 

8 : 0.94 (s, 6H), 1.54 (s, 6H), 1.17-1.40 (m, 6H), 3.05 (t, J= 4. 8Hz, 4H), 
3.42 (tt, J= 12.8, 2.8Hz, 1H), 6.55-6.61 (ra, 2H), 7.05 (d, J= 8. 0Hz, 1H) . 
t°-< V *? ^m. 4H^\ joct t£N H h OHO 2 H# # ft o fc 0 

5 [0356] 
(8 1 b) 

4- [5-fc Kp^>-2- (3, 3, 5, 5 — T h 7^W^ P^3rS^) 




io mmm (sia) •c^5t$tLfc3-t , ^<7^^-i— o, 3, 5 

, 5 — T h7^f/^ n^dp^/U) 7xy-/Wfi4^ (2. 9 8 g) fei: 
t>*^ na^^A-^ ^y— (lOOmL) *mo°C-CiE 

#bfc 0 ^r|:l»t-^ (1. 8 1 g, 8. 32mmol) (D^dp 

#3 2-. 9 5 g £i»&@#<h bT^fCo 
20 l H-NMR (400MHz, CDC1 3 ) 

5: 0.91 (s, 6H), 1.10 (s, 6H), 1.11-1.43 (m, 6H), 1.49 (s, 9H), 2.80 (brs, 
4H) , 3. 43 (tt, J= 12. 4, 2. 8Hz, 1H) , 3. 52 (brs, 4H) , 6. 55-6. 57 (m, 2H) , 7. 06 
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(dd, J= 7. 2, 1. 6Hz, 1H) . 

OH(D 1 Htt#^"e#^^ofc 0 
[0 3 5 7] 
(8 1c) 

4 - r 5 - (;t7;^P7'^- 1 -2- (3, 3, 5 



mMM (8 1b) -C®l5t£*L;fc4- [5-tKn^>-2- (3, 3, 5, 5 
-fh7^f/^n^ ;3 fv'^) :7^^/i/] \?^<7 l t — -f 

^-/U^XT/ls (1. 5g, 3. 6 0mmol), 4-^W5ytl^y (2 
2. 2m g, 0. 18mmol), ^y^ntVUf^T^y (0. 7 5 8mL 
4. 3 2mmol) ^iV^oo^^y (lOmL) ©fi^ft*rS*#ffllt 

y.K (0. 7 7 3mL, 3. 9 6 mm o 1 ) «TLfc 0 ^#^1^2 0 
^Jf^Ufc^ $ ^mUX* 1 6 H^ffiSH* bfc 0 ^jfcS^fclTkSrJnfcTv^ n 

!7AT?$fcfllLfc. Edfc5W$r«*b-C. «a£*:«JEE«aibfe. #fe*t/t»at*NH 

J&fb£*4& 2 . 4 1 g Sr«3ftfe*«« £ LT#fc„ 
l H-NMR (400MHz, . CDC1 3 ) 

8: 0.93 (s, 6H), 1.11 (s, 6H), 1.13-1.46 (ra, 6H), 1.49 (s, 9H), 2.82 (brs, 




I 

0 <^ 0 <>K 
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4H), 3.51 (tt, J=12.4, 2.8Hz, 1H), 3.57 (brs, 4H), 6.91 (d, J= 2. 4Hz, 1H), 
6.99 (dd, J= 8. 8, 2. 4Hz, 1H), 7.27 (d, J= 8. 4Hz, 1H). 
[0 3 5 8] 
(8 1 d) 

4 — r 5 ~ =E-/Hifr V is — 4 — 4/^— 2 — (3. 3, 5, 5— ZLt^jL3bikS^E 



mmm (sic) -em&zwz*- [5- (y^/u^n^^^-i-^^ 

—/W^^vO -2— (3, 3, 5, 5-f h7^f^n^>;>) 7^-/1^ 
10 ] ^7 5?V- 1 t - ^f /Ux^f;!' ( 2 O O m g, 0. 2 8 6m 

m o 1 K ^t/l'* py (37. 8 m g , O. 429 mm o lk tFU^t-T' 
h^K (5 6. 7mg, 0. 5 7 2mmolK h U * (v^O- v 5 U t* V7t h 

^) v'/^v 5 !)^ (0) (13. lmg, 0. 0 14 3mmolk 2 — n 

— #V^*^7>f S- 2' - (N, N-vM^Vt^T^/) (11. 5 

15 mg, 0. 0 2 8 6mmol) *5 iV^f-W V (3mL) ©M^r^ &3M£BB 

^r> «ioo °c-e i 3 mm 3 o &mw ufc Q ^7^h tt 

^Sriib-C, «iR«:«JBE«S&bfc„ #b^aaESrNH^y Uffiv*? A 

g SrafcJtfeSrtfctta: LT#7c„ 
20 l H-NMR (400MHz, • CDC1 3 ) 

5: 0.91 (s, 6H), 1.10 (s, 6H), 1.11-1.44 (m, 6H), 1.48 (s, 9H), 2.82 (brs, 
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4H), 3.10-3.12 (ra, 4H), 3.45 (tt, J= 12.8, 2. 8Hz, 1H), 3.83-3.85 (ra, 4H), 
6.62-6.68 (ra, 2H), 7.12 (d, J= 8. 0Hz, 1H). 
5? ^ 4 H tt#3£"T? # &£>o fc„ 
[0 3 5 9] 
(8 1 e) 

4- f3-^7^^-l-^^-4- (3. 3, 5, 5-f h7^f/^P 
^^yvl^) 7i^/^] ^^/frU V 



(8 Id) T«££*Wt4- [5-^*yv-4-^-2- (3, 
3j 5> 5 _ ^ ^ =3~jVi/<>7 n^^rv'/W) 7i^] t°^<7 S?!'— 1 — ifr/l'rf* 
yit-^a^(10 3mg, 0. 2 12mmolK MJ7;^n^H 
(lmL, 1 3. Omm o 1) *5 <t tf^;7 n o ^ * >- (2mL) <D?I^#J&r N ^ 

i7K«thy <7A-e^bfc 0 ft»»ISr**UT, *«Sri«E«»Uy5: 0 #6> 

HUT, SJS-fb^'fe4 2m g *r^fe?ft*fc*bi: bX#fc Q 
X H-NMR (400MHz, CDC1 3 ) 

5:- 0.91 (s, 6H), 1.11 (s, 6H), 1.12-1.45 (m, 6H) , 2.80-2.90 (ra, 4H) , 
3.00-3.03 (ra, 4H), 3.11-3.13 (m, 4H), 3.45 (tt, J= 12. 8, 2. 8Hz, 1H), 3.80-3.90 
(m, 4H), 6.63 (dd, J= 8. 4, 2. 8Hz, 1H), 6.68 (d, J= 2. 8Hz, 1H), 7.11 (d, J= 
8.4Hz, 1H). 




N 
H 
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NH© 1 H##^~C£&^o/j: 0 
[0 3 6 0] 
(8 1 f ) 

4- f3- (4-^^fc°^^v ? V- 1 Ukl - 4 ~ (3 » 3 - 5 - 5 h 



H«J (8 1e) -T?$g3££*Wb4- [3-t°^<7^^-l (3, 

3> 5> 5 _ ^ ^=f-)V-y^ u^^-^/U) -7^=-J\<-~\ ^SlsTfrV^ (14mg, 
0.0 3 6 3mmo 1 K rf^^TJV^\i K (0. 0 0 9 7mL, 0.10 9mm 
ol) 3SiV9 l b?tKB77^ (0. 5mL) hUT^b^v'TK 
3^fc{5 5f{l:M- y 7-^ (23mg, 0.10 9mmo 1) ^rJH^T, MM-X 1 Hf 

p H i 3 o^mw^o zimm&mzmnmmTkm-r h v v j»*mm*Mx.xmm3=- 

t«f LT, 4- [3- (4 -•7*^1^^ v 5 ^- 1 — f/t") -4- (3, 3, 
^-NMR (400MHz, CDC1 3 ) 

5: 0.91 (s, 6H), 0.94 (t, J= 7. 2Hz, 3H), 1.11 (s, 6H) , 1.13-1.54 (m, 10H), 
2.39 (t, J= 7.6Hz, 2H), 2.59 (brs, 4H), 2.92 (s, 4H), 3.10 (s, 4H) , 3.43 (t, 
J= 12.4Hz, 1H), 3.84 (s, 4H), 6.63 (d, J= 8. 0Hz, 1H), 6.70 (s, 1H), 7.10 (d, 
J= 8. 0Hz, 1H) . • 

^ (Dlt&yo&i?? uu*# 7{«tT, 4 N^fcTk^g^^/M^&^riP*: 
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fc 0 r^&*#*&^£ttttTt&j&£r®*Lfco mhfrltmVLK.if^^Jl'^— 
/l/j:— ^rf-V^?:^LT#fc@#:^^bT, ^jg-ffcl^ 1 7. 2 

5 MS ra/e (ESI) 442 (MhT). 

[0 3 6 1] 

mifcm 8 2 ) 

1- r 3 - (4 fcVl^^^v^- 1 -4- (3, 3, 5, 5 — T 



O 



10 




[0 3 6 2] 

(8 2 a) 

4- f5 -T-fe:^-/^— 2 — (3, 3, 5, 5 - f h 7 ^ P^^rV/W) Z 



o 



15 




HifctfiJ (8 1c) -e$*3t$*bfe4- [5- 
^yl^^vO -2- (3, 3, 5, 5-f h7^f/^D^^) :7^=A- 
] tV7^y- l - *;^>t t - ^f ;^^f^ (2 6 7mg, 0. 3 8 2m 
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mo lk hy^f^ (l-xb^vif=/I/) (0. 16m L, 0 . 458m 

mo 1 k v 5 ^ o a fcf;* ( h ]) 7^~/Vfc^ ~7 A >-) /^7^^ (2) (4 lmg, 
0. 0 5 7 3mmo 1 k V f- 17 A (4 8. 6mg, 1 . 1 5 mm o 1 ) #5 J; 

uw^vi^/u^rs k (3mD <Dm&m*. m.m^mn.T, «9ot-ee 

LT> tHHb^ 1 6 3 m g &&feift:tK*& t bt#fc 0 
l H-NMR (400MHz, CDC1 3 ) 

6: 0.94 (s, 6H), 1.12 (s, 6H), 1.14-1.46 (m, 6H) , 1.49 (s, 9H), 2.56 (s, 
3H), 2.76-2.92 (m, 4H) , 3.61 (tt, J= 12.4, 2. 8Hz, 1H), 7.31 (d, J= 7. 6Hz, 
1H), 7.64-7.68 (ra, 2H) . 

[0 3 6 3] 



1 _ ^-^^^y-i — j 4 - (3, 3, 5, 5-7h7^fWP 



mmm (8 2 a) x-mmzinfr*- is-r^^-*- (3, 3, 5, 5- 

T b7^f/^ p^^V/U) :7^~/Kl f^v^- 1 -^^^fife t 
yU^^^yU (1 6 3mg, 0. 36 8 mm o 1 k i?^A'X>—TA' (2mL) £5 
iTJt^^V (2mL) <Dm&%>%, MT?JJt#Ufc. ^.3x^4 N*-fb**BB* 



(8 2 b) 
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zL^jisfgm (2mL, 8mmo 1) &1®Z.X^ 1 8 Wffl 3 0 ftWLW L7c 0 

^ _ (g^^/W^^ >-) -C»# bT, ^JtHfc^ 5 8 m g &r#^£,?fi3» 
^-NMR (400MHz, CDC1 3 ) 

8: 0.94 (s, 6H), 1.13 (s, 6H) , 1.14-1.46 (m, 6H), 2.57 (s, 3H) , 2.82-2.91 
(m, 4H), 2.99-3.17 (ra, 4H), 3.62 (tt, J= 12. 4, 2. 8Hz, 1H), 7.29 (d, J= 8. OHz, 
1H), 7.64 (dd, J= 8.0, 2.0Hz, 1H), 7.69 (d, ,J= 2.0Hz, 1H) . 
NHO 1 Hte#^-e#&/6>o7c 0 
[0 3 6 4] 
(8 2 c) 

1 - [3 - (4-7 , PbV^'^7^y-l-f^ -4- (3, 3, 5, 5 —7~ 



o 




mi&m (8 2b) xm&isntci- 13-^9^^-1 — r^-4- (3, 

3> 5) 5 _ ^ ^ ^. ;V *s2 xn.^^hl/ 7x^/1/] 31^ (I9mg, 0 

O.5 5 5mmol), /oftyJ^ftKlO. 0119mL, 0. 166m 
mol) *5j;t;ff7tKP77y (0. 3mL) ©Mt, fyr-feh^v- 
TkSttefS 5 St-7- h y VJ* (3 5mg, O. 166mmol) ^rMt, MT'l 
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) -C«tt, 1 - [3 - (4-^nk>t'^7v ? y-l-'f^) -4- (3, 
^-NMR (400MHz, CDC1 3 ) 

5: 0.90-0.97 (m, 9H) , 1.13 (s, 6H) , 1.14-1.45 (m, 8H), 2.34-2.40 (m, 2H), 
2.56 (s, 3H), 2.60 (brs, 4H), 2.90-3.00 (m, 4H), 3.59 (tt, J= 12.4, 2. 8Hz, 
1H), 7.29 (d, J= 8.0Hz, 1H), 7.64 (dd, J= 8. 0, 2.0Hz, 1H), 7.70 (d, J= 2. 0Hz, 
1H). 

-fb^^J 15. 5 m g ?r^#.®^ LT#fc 0 
MS ra/e (ESI) 385 (MH+). 
[0 3 6 5] 

mmm 8 3) 

1- f4- f2- (4, 4-7xW^P^^) Z_ElE l^ 




[0 3 6 6] 



(8 3 a). 

!— [2- (4. 4-'^f^P^^ 7x^;V] tf-^TV^ 
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H 



mmm (3 8 b) {-is^xmmzfrfd- [2- (4, 4-v^^/i^^n^ 

y^=.jv\ \?'<7i?ls-l-jJJ\'i$l/mt-Zf^>V^* ; T;\' (1. 12 
g, 2. 8 Ommo 1 ). MJ VJV^n^m. (lOmL, 13 Ommo 1 ) *3«tt>* 
(lOmL) ©jB^lfcSr, ^fiCCT'l 0^1j|#U Sbfc^ 

Scut. ^v^-e@t^^^^7K^^nx.-c^^^-/i/-T?ttffibfc 0 #Etbfc^ttl 

MS ra/e (ESI) 301 (MH + ). 
[0 3 6 7] 
(8 3 b) 

! _ r 4 - f 2 - (4. 4-v^^A-v^ p-^-yvv) 7x^;l/] tf-^yi^— 
1 : — f /K) rf9V- 1 -^-^ 




(8 3a) ^^T®B££tWtl- [2- (4, 4 - v^^Ai/^ p-^ 
-7^z^iV\ tf^i?^ (30mg, 0. lOmmol) Off7tKn 
77> (lmL) (1 5mg, 0. 1 5 mm o 1 ) £r 
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nuts f\~uo°cx~mwvtc a ^(Dfe&mmw^te&bmty'^y^ (o. 01 

5mL, 0. 14mmo 1) SrAP^L, «0°CT' 9 &m 3 0 ftWLW L7t 0 Rj&m 

it&m 2 7 m g Sr^&TSt^ i: b-C#fc 0 
MS m/e (ESI) 37l(MH + ). 
[0 3 6 8] 
(H«!l 8 4 ) 

1 - {4— [2— (4. 4 — v^^/l^v^ P^=frvvl/) — 4 — ^evl^fc U ^— 4 — 




[0 3 6 9] 

(8 4 a) 

4— [2— (4, 4-^x^1/^0^^^) -4- : &;^!)y-4-^';V) 




(3 8 c) "e$$lit£;ftfc4- [4-:/n^-2- (4, 4-^^^ 
^n^^l/) f^v^— 1 t -y^jV^^jV (5 

OOmg, 1. Ommo 1) ^1/^ (lOmL) */^^ (24 
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5m g, 2. 82mmol), tf 1 J^t--/h^K(45 0mg ( 4. 6 8 
mm o 1 K bV — t -ZfJ-fr-fc^ifr-V J»7- h7 7^P^>- b ( 3 4 0 m g 
,1.1 7 mm o 1 ) &£.Xffi1St'*7W-k (I D ( 1 0 5 m g , O. 4 7 mm 
o 1) SrJp^.^ &*#lB*TK:*Mfl.l O 0°CT'lB#^jf«2bfc o SJE&S^4feSr£ 

ti^U-C, ilft^fe 5 7 3 m g fifeit t LT#fc 0 
[0 3 7 0] 
(8 4 b) 

4— f3— (4, 4 — g£j^fl^g p^^^AO — 4 — ^7i^V- 1 -4^~y 




H*fe0>I (8 4 a) t?i»3t$*Lfc4- [2- (4, 4 - V^/V*/? u — dr^/> 

) _ 4 _^ e ., 1 ^tj ^_ 4— y^—M ^7^^- i — ifr/M^II t — y 

fyux77^ (5 7 3mg, 1. 1 8 mm o 1 k hJI7;^oft» (lOmL, 
1 3 Omm o 1 ) fci^oP^^^ (1 OmL) <DM&yo%, «.0°CT*1 

o &mmw u £ e> tt 3 o ^mmw utc 0 

NHv'U ^;l/^7A^ h^77-f — (g^g|^^-/U/^ ^^^) tflLT 
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X H-NMR (400MHz, CDC1 3 ) 

6: 0.75-0.85 (ra, 6H), 1.16-1.68 (m, 13H), 2.76-2.79 (m, 4H), 2. 98-3. 00 (m, 
4H), 3.11-3.13 (m, 4H), 3.85-3.87 (ra, 4H) , 6.70 (dd, J= 8. 8, 2. 8 Hz, 1H), 
6.81 (d, J =2.8 Hz, 1H), 7.05 (d, J= 8. 8 Hz, 1H) . 
NH© 1 Hte#^-e£#^ofc 0 
[0 3 7 1] 
(8 4 c) 

1— [4— r 2 — (4. 4 — x/^^jVi/? P^=¥vV^) - 4 —^jUTfr V is — 4 — 



(8 4b) -eg£3tbfc4- [3- (4, 4-^^/I'^n^^vvl') 
_4_ t «y<y^y-l-^/l,7 x -;l/] ^/l/^yy (20mg, 0. 0 5 2mm 
o 1 ) (Dv^^/l^A^T^ K (lmL) mm?-, fizmXV ^ (Hmg, o 
. 0 7 8mmo 1 ) *5«fc 1 —7* 2 / ^ (9. 4m g, 0.063 
mmo 1) Sr2ni*.*Htt8 0"C-e2«p|iB5»i«#b*:. ^M^^tK^t 

^5^/— ^ X) t»iUT, 1- [4- [2- (4, 

^^rix/P) — 4— ^e/i^y 4-^f /i^^^/v] t°^7 v 5 ^- l — 4/^1 

(0. 0 2 0mL, O. 0 8 0mmol) &JP;tfc 0 £<B88S£S:$tJEEfiHe 
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2 5 m g ^ SfeSft i tttfco 
MS ra/e (ESI) 493 (MH*) . 
[0 3 7 2] 

mmm s 5 ) 



[0 3 7 3] 

(8 5 a) 

h^rv— 1 hv- 2- (3. 3, 5, 5-f b7^f ^P^»f 
— 1 — -Q-if^ 



2-^ b^v-n^ (5 0mL) mmK, MMM (4 b) T«££nfc4, 4 
5> 5 _^ h ^^^^_ 2 - (3, 3, 5, 5-ff7^ ^/Vis? u^df-if— 
1-^^/k) [l, 3, 2] v^^/i^^i/ (4. 78g, 18. 1 mm o 1 ) 
U !7A (4. 8 1 g, 22. 7 mm o 1 ) bik (3mL) ^iBTttL 

J ^) /^r^^ (0) (8 7 Omg, 0. 75 5 mm o 1 ) ^1]WK.tz. 0 & 





3-3-F-4-^hn7^ywl/ (4. 2 1g, 



15. 1 mm o 1 ) <D 1 , 
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f y 7 ^ V) /^7^!)A (0) (870mg, 0. 75 5 mm o 1 ) 

£7fc (3mL) &iiiHU 0 0°CT^ 6 B^lf # Lfc RlSSK«r# 

Ef jg-ffc^lfel 1 • 5 g ^ U"C#7c 0 

'H-NMR (400MHz, CDC1 3 ) 

8 : 1.05 (s, 6H), 1.07 (s, 6H) , 1.41 (s, 2H), 1.99 (d, J= 1. 6Hz, 2H), 3.88 
(s, 3H), 5.35 (m, 1H), 6.68 (d, J= 2. 4Hz, 1H) , 6.81 (dd, J= 9. 2, 2. 4Hz, 1H) , 
7.91 (d, J= 9. 2Hz, 1H). 
[0 3 74] 
(8 5 b) 

4 _^).^^-2- (3. 3, 5. 5-fh7^f^P^^) 7 




(8 5 a) T?«3t£*Wfc4-.* b^i/-l-=hn-2- (3, 3, 5 
5--T h^^^^^^o^drih- 1 yl/) ^i/ifi^ (1 . Og, 3. 46 

mmolk 10^7^^*"^ (5 0 0mg, ^*), * * / — ^ ( 8 m 
L) fc.tt;Th7t Kp77^ (2mL) 7k*7?^#IS^;T. 
^ffi-e-^#bfc 0 Jt©iR'fr»*-fe7>f hfcfflbtt3K«rt**UT^ fflti£«r*SI 

[0 3 7 5] 
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(8 5 c) 

1 — r4-^b^-2- ( 3 r 3. 5. 5 -f h7^f ;^p^^) Z 




HJfcM (8 5 b) -C«g£*Wt4-^ (3, 3, 5, 5-rh7 

7>ylil(7 7 0m g) 4. 3 3 mm o 1 ) *5 ZXf 1 , 

^ (10ml) (DM^^ «2 2 0°C-C2B#Pfljf#b/c o SJ&i&^K 

)7$yi«i(18 0mg, 1. Olmmol) »U .^^1^1 
i^^^ /^f* is) X*mm UT, lljb^ 6 6 0 m g Sr^feH^ t UT# 

fdo 

l H-NMR (400MHz, CDC1 3 ) 

5:0.92 (s, 6H), 1.12 (s, 6H), 1.15-1.34 (m, 4H) , 1.42-1.45 (m, 2H) , 2.78-2.81 
(m, 4H), 2.99-3.02 (m, 4H) , 3.63 (tt, J= 13, 2. 8Hz, 1H), 3.78 (s, 3H), 6.69 
(dd;- J=8.8, 2.8Hz, 1H), 6.77 (d, J= 2. 8Hz, 1H), 7.07 (d, J= 8. 8Hz, 1H). 
[0 3 7 6] 
(8 5 d) 

1 _ fc»^-2- (3, 3, 5, R-^l-f^f^P^^ ) Z 
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«^>j (8 5 c) -CMitbfcl- [4-^ (3, 3, 5, 5 -T 

h ^ jLzf-jViytr n^dfiz/v) ^^-A-] tf^v^ (lOmg, 0. 0 3 0mm 
ol) (DTt>7tKo77y (lmL) fh7t K P t?7 4 

/W^ftK(5. 2m g, O. 0 4 5mmolk h * 5 * 

tf ,y;)A (1 3mg, 0. 06 1 mm o 1 ) *3«fcl*gm (1. 8m g, 0. 0 
3 0mmo 1) SrW&lO*., Sn?6 0»tfc. 5D&»**fclMb*»* 

*^M) ^atK*«%Jd^ W^f/K'ifflt> fll^ilLfc. #fenrc 

»NHv"^W7A7nvf^77^- (W^^/^T 0 ^ >0 T?» 
gSib-C. 1- [4-^h= 3 r^-2- (3, 3, 5, 5-fh7^W^n^ 
vvk) 7 * -/U] - 4 - (X b 7 t K n tT 7 V- 4 — f Ao* 7VU) t°^7 ^^Sr 

1 H-NMR (400MHz, CDC1 3 ) 

5 : 0.92 (s, 6H), 1. 12 (s, 6H), 1.15-1.35 (m, 6H) , 1.41-1.48 (m, 2H) , 1.68-1.72 
(ra,. 2H), 1.74-1.85 (ra, 1H) , 2.25 (d, J= 7. 2Hz, 2H), 2.55 (brs, 4H), 2.84 (brs, 
4H), 3.39 (ddd, J= 12, 12, 2.0Hz, 2H), 3.60 (tt, J= 12, 2. 8Hz, 1H) , 3.78 (s, 
3H), 3.97 (ddd, J= 12, 2.4, 2.0Hz, 2H), 6.68 (dd, J= 8. 8, 2. 8Hz, 1H) , 6.77 
(d, J= 2.8Hz, 1H), 7.07 (d, J= 8. 8Hz, 1H). 

nbtvtzLit&Mitmm^'i'fcmffii'. A^m^nmm^^mm (o. o 

10mL, 0. 0 4 0mmol) tt^fc r. U 
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MS m/e (ESI) 429 (MH*) . 
[0 3 7 7] 

(mtm\ 8 6) 

^^vvu) tf^7^y ffiHifc 




H»iJ (8 5c) X~mmVfcl- [4-^h^v'-2- (3, 3, 5, 5-7" 
j^^/U^ r^^u] tT^9^ (lOmg, 0. 0 3 0mm 

o 1 ) (Of" f7t Kn7 7 y (lmL) 7f^7^rt K (3. 3mg 

0. 0 4 5mmol)s h 9 7t h^**flSB5*t HP (13mg, 0 
O 6 lmmo 1). *5«fc^ife (1- 8mg, O. O30mmol) 

a-rb^77^- (ftfig^^/v/^"^^ ^) -T?*S^b-C. 1-^/^-4- [4 
_^ h:3 f i/ _2- (3, 3, 5, 5-f f7^^P^^) = 

l H-NMR (400MHz, CDC1 3 ) 

8 :0.92 (s, 6H), 0.94 (t, J= 7. 2Hz, 3H), 1.12 (s, 6H) , 1.15-1.54 (m, 10H), 
2.34-2.40 (m, 2H), 2.57 (br, 4H) , 2.87 (br, 4H), 3.59 (tt, J= 12, 2. 8Hz, 1H), 
3.77. (s, 3H), 6.67 (dd, J= 8. 8, 3.2Hz, 1H), 6.75 (d, J= 3. 2Hz, 1H) , 7.08 (d, 
J= 8. 8Hz, 1H). 

nhtit^t^m^mm^^^M^ A^mti^mmm^^mm (o. o 

10mL, 0. 0 4 0mmol) SrJPfcfc. U fc&ftfcMEte 
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MS ra/e (ESI) 387 (MH*) . 
[0 3 7 8] 

(mmms 7) 

1- T4. 5-^/ h^i/-2- (3. 3. 5, 5-f b7^f ^P^> 




— o 



[0 3 7 9] 

(8 7 a) 




a« (14mL) (4 2mL) ©S^Sr«# Lfc* s b 1 0 °C^^ 

U ^liWl^-Zn^-l, (2g, 9. 21 

mmol) fc**^*.*:. *©Rrt?«***rl 5«Cfc»«L**, *^60» 

^■eaaLfc, #b*Lfcwawi ^ ^ i> *^-e* 

3 n t x% mmik&yo 2 . o 9 g &&&&&& t uttfc 

^-NMR (400MHz, CDC1 3 ) 
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5 :3.94 (s, 3H), 3.97 (s, 3H), 7.12 (s, 1H), 7.57 (s, 1H). 

[0 3 8 0] 
(8 7 b) 

4 5 _^i>^-i-zibP-2- f3. 3, 5. 5-7h7^W^P 



i/ifi/ (1. 06g, 4. O 4mmo 1) 01, 2— v 5 ^ b=^v^^^ (30m 
L) mm^> MMM (4b) -C®Bt£*t;fc:4, 4, 5, 5-rb7^^-2- 

(3, 3, 5, 5 — T hy^ 'fslsis? 1 — [l, 3, 2 ] 

dp-lT^n^V (1. 2 8 g, 4. 8 5mmo lk 9 A/^?H;*7 ]} V J* (1. 2 9 g 
6. O6mmo 1) *3.fct*7K (1. 5mL) &Mx.tl 0 ^©I^tlifi 

(2 3 0mg, 0. 2 0mmo 1) *Mfc. ftV^r©jS^«$Wl7 OtT? 

1 3 mmmw u £ 100 ■c-tf 3 R#rai*# urc 0 t- h ? 

( MJ ^j^/l^^^-f >0 ^'7^^ (0) (230mg, 0. 2 0 mm o 
1). £7k (2mL) SriiJHU $ fetM^ 1 0 0°CT9^1#U oV^fl* 

*U *«Sr*ffiT»»Ufc. tWc^v'y* W7A^n-7b^77 
l H-NMR (400MHz, CDC1 3 ) 
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8 : 1.06 (s, 6H), 1.07 (s, 6H), 1.42 (s, 2H), 1.99 (d, J= 1. 6Hz, 2H), 3.93 
(s, 3H), 3.96 (s, 3H), 5.32 (m, 1H) , 6.60 (s,.lH), 7.47 (s, 1H) . 
[0 3 8 1] 
(8 7 c) 

4 5 _^^ h ^.^- 2 - (3, 3, 5. 5-f b7^f-^ti^^) Z 




0tt#J (8 7 b) -?«££*Wi4, (3, 
3> 5> 5_^- h^^VWv^ n^.=3f#- — ^l/^tZs (1. 0 g, 3 

l3mmol). 10 0 /o^7^^*-#y (5 0 0mg, t7k)> ^^/-^ 
(8mL) feJ;t> J rb7t Ko77^ (2mL) ©l^?r> 7]c*^^#ffl^iT 

iH"3 ^ £ & < #i<DEJ&fcm^*Lo 

[0 3 8 2] 

(8 7 d) 

X- f4, 2- (3, 3, 5, 




— O 



mmm (8 7c) -r*t£*wt4, (3, 3, 5, 5- 
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7$ (7 0 Omg, 3. 9 lmmo 1) 38«fctfl, 

-<^ifV (10ml) ©H^^2 2 0 , CT'2B#F B m« 2 U7t„ S/^it^ 

IT, WMitii^ 4 9 0 m g £rWfeift#t4& £ t"C#t. 
L H-NMR (400MHz, CDC1 3 ) 

8 :0.93 (s, 6H), 1.13 (s, 6H), 1.15-1.43 (ra, 6H) , 2.80-2.83 (m, 4H), 3.00-3.03 
(ra, 4H), 3.63 (tt, J= 13, 2. 8Hz, 1H), 3.85 (s, 3H), 3.87 (s, 3H), 6.72 (s, 
1H), 6.73 (s, 1H). 
[0 3 8 3] 
(8 7 e) 

1-P4. h*i/-2- (3. 3 - 5. 5-Th7^;^P^ 




— O 



HIM (8 7 d) X^itbfcl- [4, (3, 3, 5, 

7x^;H ^7^(10mg, 0. 0 2 
8mmo 1) OTh7tKD77y (lmL) ^W/VftF ( 

3. Omg, 0. 0 4 2mm o 1). h P T* h 5 h P * A (l 

2mg, 0. 057mmol) *5 «fc tf^Bfe (1. 7m g, 0. 028mmol) 
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Sran*. g^^^T^tHu, mmm&mm^fto ft&nfcattSrNHvy 

^7A^nvf/ 7 7^ T'flltt, 1- [4, 

5—*?^ 1*^-2- (3, 3, 5, S-rh^^f/V^n^^) 

1 H-NMR (400MHz, CDC1 3 ) 

6 : 0.86-1. 44 (m, 6H), 0.93 (s, 6H), 0.93 (d, J= 6. 8Hz, 6H), 1.12 (s, 6H), 

1.82 (m, 1H), 2.15 (d, J= 7. 6Hz, 2H) , 2.55 (br, 4H), 2.87 (br, 4H), 3.61 (tt, 

J= 13, 2.8Hz, 1H), 3.84 (s, 3H), 3.87 (s, 3H), 6.71 (s, 1H), 6.76 (s, 1H) . 

mbtitzfc&to&mm^Mz.t&m^ 4n^tk*^^^^ (o. o 

lOmL, 0. O40mmol) tUUX-fto ^<D^£:MU 

MS ra/e (ESI) 417 (MH + ) . 
[0 3 8 4] 
(IM 8 8) 

1-^/1^-4- [4 h p- 2 - (3. 3, 5. 5-fh7 ^f/^P^ 



[0 3 8 5] 

(8 8 a) 

4 _ (2-^PP-4-^fP7^) fc^<v 1 — Jft/Uff^ife t — 7^ 
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3_ ; j ? pp-4-7;l/^-Dr: hn^yfy (5 g, 27. 1 mm o 1 ) „ 1 — t° 
^7i?y^^yit-^f/^f^ (5g, 26. 8mmol) fcj;^ 
W ;^75 K (1 OmL) (Dm&M&. 1 3 0t)T'3^3 0M#t 

-7? is) HSfcl^ 5 . 9 3 g ZM^mfct LT^fCo 

^-NMR (400MHz, CDC1 3 ) 

5 : 1.49 (s, 9H), 3.15 (dd, J= 5. 2, 4. 8Hz, 4H), 3.63 (dd, J= 5. 2, 4. 8Hz, 4H) , 
7.04 (d, J= 8.8Hz, 1H), 8.11 (dd, J= 8. 8, 2. 8Hz, 1H), 8.27 (d, J= 2. 8Hz, 1H) . 
[0 3 8 6] 
(8 8 b) 

4- f4 fP-2- (3, 3, 5, 5, -T h7^f ;^P^t-l- 




3H»iJ (8 8a) T?»3fi$^4- (2-^PP-4-=hP7*=^) 

i — tj/i^;/^ t — -f^-;^^~^ s r;V (5 . 9 3g, 17. 3mmol) 
©1., h^i/^^V (7 OmL) mmz. (4 b) T?»i3t $ *Lfc 

4, 4, 5, 5-fh7^f^-2- (3, 3, 5, 5-fh7^^n^ 
i _^-yv) [l, 3, 2]v ? ^-^i7-7jKa^^ (5. 5g, 2 0. 8 mm o 
1 ) N 9 A/@£H# U^3v(5. 51g, 26. mm o 1 ) fc-fct^zk (3mL) SrflP 
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-;V*^7^y) /^7^!)A (O) (1. Og, 0. ,8 6 5mmol) SrJPifc. 

^ <Dm&m Sr^ffl. 8 0 °CT* 3 R$m%# U J&V>-C*MBL 1 0 0 °CT~ 7 H$Mjg 
#Lfc 0 S/SiS^1*^x 7^7^* (f!J7x^M77^y) ^7i>^ (0 
)(830mg, 0. 718 mm o 1 ) SriiiP U £ £> 2 2 ttRQ 3 0 9sWfr Lfc 

tife»aSrV5*W7A^nvb^77^- (^^^/^7 P ^^) -cflf 
iLt, HSfb-g^ 1 - 0 8 g UT»fc„ 
l H-NMR (400MHz, CDC1 3 ) 

5:1.03 (s, 6H), 1.10 (s, 6H), 1.42 (s, 2H) , 1.49 (s, 9H) , 2.11 (s, 2H), 
3.07-3.10 (tn, 4H), 3.53-3.56 (ra, 4H), 5.67 (s, 1H), 6.94 (d, J= 8. 8Hz, 1H), 
7.93 (d, J= 2.8Hz, 1H), 8.06 (dd, J= 8. 8, 2. 8Hz, 1H). 
[0 3 8 7] 



1 - [ 4— =■ h P - 2 — (3 , 3, 5. 5 —=r Y ? t^Asi/P g^^-fr- 1 — 



Hi£#U (8 8b) -?«t$*bfc4- [4-^fo-2- (3, 3, 5, 5, - 
"r Yv * fAs^/V a^^rlh— 1 — =c~;V) 7 ^=->\A ^7^- 1 
Rt- -f^-jVz^^=rjV (300mg, O. 676 mm o 1 ) n n ^ ^ V ( 

3mL) *g«t*r. *MB.0 , C-e8E#Lfc o hV 7 (lmL) Sri 



(88c) 
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UT N SSSfl^* 1 8 0 m g &$kM&Wittk UT#fc 0 
[0 3 8 8] 



1-^/V-4- r4-^^P-2- (3. 3. 5, 5 h Z * gvkHg p ^ 

! -j^-y^) gcizi^ jftsaa 



(88c) Tf«tbfcl- [4-^bn-2- (3, 3, 5, 5 -T h 
7^f;l/^P^f-l-x^) 7x^] ^7^y(10mg, 0. 0 
29mmol) Ofb5kKn7?^ (lmL) -f+VTASfMY (3 

2mg, 0. 0 4 4mmolh h U T~fe h ^**-fbe 5 M> 9 ^ ( 1 
2mg, O. 0 5 8mmol) ^« (2mg, 0. 0 2 9mmo 1) SrKI 

tit^As/^ins) t^b-C, 1-^/1—4- [4-=ho-2- (3, 
l H-NMR (400MHz, CDC1 3 ) 

5 :0.94 (t, J= 7.2Hz, 3H), 1. 03 (s, 6H), 1.10 (s, 6H), 1.25 (ra, 1H), 1.32-1.38 



(8 8 d) 
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Ob, 2H), 1.43-1.53 (m, 2H) , 1.65 (ra, 1H), 2.11 (d, J= 1. 6Hz, 2H), 2.36-2.40 
(m, 2H), 2.56 (br, 4H), 3.19 (br, 4H), 5.67 (t, J= 1. 6Hz, 1H), 6.94 (d, J= 
9.2Hz, 1H), 7.92 (d, J= 2. 8Hz, 1H) , 8.04 (dd, J= 9. 2, 2. 8Hz, 1H). 

mbrct^t&mitmm=c-^Mz.mm u ANMitykmrnm^^^. (o. o 

10mL, 0. O40mmol) ^Px.7c„ Z.<D&m*mm^. ^fetLfc^^ 

MS m/e (ESI) 400 (MH + ) . 
[0 3 8 9] 

mmm 8 9 ) 

u -f^- /U -4- f2- (3, 3. 5. 5-f l-7^/^P^^ 



mmm (8b) xmrn^tci- [2- (3, 3, 5, 5-rh7^f/^o 

^i/sls) -7 z^~JV] \£*<°?&l/ (20mg, 0. 0 6 7mmol) (D^T h "7 
t.Knr77> (lmL) «§??£^ *s9vL-f9'J1' (7. 0 m g , 0. 1 mm o 1 
), h y T-fe h^^T^t^?*"?- M)^ (28mg, 0. 1 3mmo 1 ) 
VmW. (4m g, O. 0 6 7mmol) «:WH#dJII;*.ML"C 3 0 ftffiWLW bfc 0 K 

^ jV /^^~X9 >0 tftlitT, [2- (3, 3, 5, 5 

&i^^^vW^fl¥U 4 NHft-fblK^ift^/HSff* ( 0 . 0 2 5mL, 0. 1 
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OOmmo 1) ZlMXtL* :©MlriliU ^frfcB^^^&JP^T 

MS m/e (ESI) 355 (MH*). 
10 3 9 0] 

mmm 90) 

X-S^p^p T2- (3. 3. 5, 5-Th7^ ^P^> 



=¥vV^) 7x=;V] \?s<=7i?^ (3 0mg, 0. 1 mm o 1 ) (DtPS—fr (3 
mL) ^fc. C (l-xf^^D-ZotV^) MJ^f^y (1 

0 5m g, 0. 6mmol)^>7nytKnlS5ithy!)^(28. 3mg 
, 0. 45mmol), SS(60. lmg, lmmol) W^7-5/ 
3 A ( 5 0 m g ) &NS3fc&n;tfl-i& 8 0 °Ct? 5 f$fffl 3 0 b7c D WfiM. 

^^F^) "effg^UT. l-^n7*P^-4- [2- (3, 3, 5, 5—^ 




(8 b) -Tf«£Ufc 1 -[2- (3, 3, 5, 5-Th7^f;V^o- 
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L, 0. I6 0mmol) *Mtt 0 ^btl^Sf^^t 
#fc»atH#:Sr«JEEtt«i-5r.fct2:J; ^ 11^3 7. 7mgS:efel^i 

MS rn/e (ESI) 341 (MH*). 
[ 0 3 9 1 ] 

(^Ji^iJ 9 1 ) 

2 - {4— r 2 - (3. 3, 5, 5-ff7^f^P^v'^) 



|M#J (8b) ^^T^it^fc 1 -[2- (3, 3, 5, 5-fb7^f^ 
n^^vvl^) 7 31=^] S*^ (2. lg, 7mmo 1) £rffi3§JfO|SB-/B 

«<I (4g) fcRattCRrt?*** IH^^^S^tToT2- {4- [2- (3, 3 



l H-NMR (400MHz, CDC1 3 ) 

5: 0.77-0.81 (m, 1H), 0.92 (s, 6H), 1.12 (s, 6H), 1.25-1.36 (m, 9H), 
1.37-1.50 (m, 3H), 2.33-2.84 (m, 6H), 2.94 (t, J= 4. 8Hz, 4H), 3. 56 (tt, J= 
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10 



15 



12.8, 2.8Hz, 1H), 4.10-4.19 (ra, 2H), 7.04-7.18 (ra, 3H), 7.22 (d, J= 7. 6Hz, 
1H). 

^ft»4 8mg^»J (4g) tm^m^^mmmtLx, wMit 

5 2 m g Sr^feH^ t bT#fc 0 
MS m/e (ESI) 427 (MK 1 ") . 
[0 3 9 2] 
(HWJ 9 2) 

f g-^ h^^^^P^ P^pt^yM -4- [2- (3 




HCI 



OMe 



[0 3 9 3] 

(9 2 a) 

<y*- (2- ~ T2- (3 a. 5. Z 
(? - (4- T2 - ffl- 3. 5. jj-yhy^^P^ 
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Tkfft-ffcy ?A (1 7 8mg, 4. 6 8mmo 1) Irl*fh7 

tKP77v (i 5mD m«»u &mmmn.r^^mw^tc 0 :o» 

H«M O 1) T*i[j|$^fc2- {4- [2- (3, 3, 5, 5 — T Y 7 
^^o/^ n^^i//k) -7=c~;V] \?^<7 -Jis— 1 — 'ifl'* ^vW ^o/o^ 
5 ^^^/J?^^^/^^^^ (1 g, 2. 3 4mmol) ©|7kff7tKo7 

7 ^ ( 1 5 m L) ^§r*P^L. ^.T* 1 H#lffl 3 0 bfc Q £OS^a*£^o 

^fb-T-hy^-^ (lg) mm&*k%&&t£&b* (0. 4mL) >Sr#^^ 

10 bfc 0 v^- (2- {4- [2- (3, 3, 5, 5-rh7>f^o^ 

/u) y=c^;u] t°-<7 v 5 ^— 1 —4 A** 'f'M '>^n7°nt°;w) ^^y-;H7 
3mg^*M B s H aX, Y9>*~ (2- {4- [2- (3, 3, 5 

5-^- u^^-^jv) M'^i^i^—l-^ j^^-^M 

is? uzfu S —iv 5 9 6 m g £r*g-fe?W$J t UT#fc 0 

15 : l H-NMR (400MHz, CDC1 3 ) 

5: 0.26 (q, J= 4. 8H, 1H) , 0.83-0.88 (ra, 1H), 0.92 (s, 6H) , 1.12 (s, 6H), 
1.15-1.46 (m, 8H), 2.24 (dd, J= 13.2, 13. 2Hz, 1H), 2.60 (br, 4H), 2.75 (dd, 
J=13.2, 5.2Hz, 1H), 2.87-3.00 (m, 4H), 3.12 (dd, J= 13. 2, 13. 2Hz, 1H), 3.55 
(tt, J= 12.8, 2.8Hz, 1H), 4.02 (dd, J= 13.2, 5. 2Hz, 1H), 7.04-7.16 (m, 3H) , 

20 7.21 (dd, J= 7. 6, 1. 6Hz, 1H). 

OH© 1 Hfi^^-^&^ofc 
h^^fls: : Ml-NMR (400MHz, CDC1 3 ) 

8:- 0.41-0.47 (m, 1H), 0.49-0.55 (ra, 1H), 0.90 (s, 6H), 1.12 (s, 6H), 
1.15-1.47 (m, 8H), 2.30 (dd, J= 12. 8, 7. 2Hz, 1H) , 2.44 (dd, J= 12. 8, 6. 4Hz, 
25 1H), 2.70 (br, 4H), 2.94 (t, J= 4. 8Hz, 4H) , 3.45-3.60 (ra, 3H), 7.04-7.17 (ra, 

3H), 7.21 (dd, J= 7. 2, 1.6Hz, 1H). 
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OHO 1 Hf:M#j£~t?#fc* a ofc:„ 
[0 3 9 4] 
(92b) 

Y=7^y^-\~ (2-/ f^r^^f/^P^P Wf^) -4- [2- (3 
N • HCI 

7km4k-1-hV *7J* (6 0%, (3 1mg, 0. 7 8mmo 1) Srv^^/l- 

^at? k (3mD »u m.mwmn.T ^mux»mw ufc D ^ow^ 

fcl, UlffiM (9 1a) T«t£*Lfc b7^~ (2- {4- [2- (3, 3, 5 
5 _^ ^ o^drv'A') t'^^v 5 ^- 1 -^T^^^/W 

i/^ n :7°P tf/P) ^ ^ J (60mg, 0. 156 mm o 1 ) O^^ ^vUaft/l' 

(3mL) ^^X., P#M£T^ 3 0 Lfc 0 
ST7K7K-e^*P bTSi^. 3— K^^^ (0. 0 15mL, 0. 2 4 1mmol) 
#nx.fc 0 ^^r©S^M««r> M»c#a$*J&*S6> 3B#^3 0#H#Ufc 

a® SttK-c 2 nu ^v^t&fp^TkT^fH&s iMit h V r> at?^ urs: 0 
7 wy-y?? ^ — (Mmt^^/^?^) tist, b7^-i- (2- 

^ h^v^^/PiX^ Cf^n fcVl^^vl') —4— [2— (3, 3, 5, 5-fb7 
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'H-NMR (400MHz, CDC1 3 ) 

6: 0.42-0.48 (ra, 1H), 0.49-0.55 (m, 1H), 0.80-0.96 (m, 2H), 0.92 (s, 6H), 
1.12 (s, 6H), 1.13-1.35 (m, 4H) , 1.40-1.48 (m, 2H), 2.36 (dd, J= 12. 8, 6. 8Hz, 
1H), 2.39 (dd, J= 12.8, 6. 8Hz, 1H), 2.66 (br, 4H), 2.94 (t, J= 5:2Hz, 4H), 
3.22 (dd, J= 10.0, 7.2Hz, 1H), 3.32 (dd, J= 10.0, 6. 4Hz, 1H), 3.34 (s, 3H), 
3.57 (tt, J=12.8, 2.8Hz, 1H), 7.04-7.17 (ra, 3H), 7.21 (dd, J= 7. 2, 1. 2Hz, 
1H). 

^vxm^mmm^. mm^nn^^ u 6W©imimi3 

m g £rf#7c 0 

MS m/e (ESI) 399 (MH*) . 
[0 3 9 5] 

(.mn&M 9 3 > 

h^^-l— {1-7;\'i!rxi*^~)\slsVxi?'xi\£>V*=5-M - 4- [2- (3 
3 5 5 _^ ^ =y ^ ^/y^-p p^.:frvvU) 7xn/U] tf-^^v^ 



mmm 02 a) iz^^xmrnznt^h?^*- (2- {4 - [2- (3, 3 

5> y*? *=f-;V*/<? u^^ci/jV) -7^=-)^ lf^7S?y-l iAs*?- 

jV) is? u Zf m if/u) ^^/^ (6 Omg, 0. 1 5 6 mm o 1 ) <D n a 
(5mL) mmK, ^xf/VT^Hf MJ7/VtP K (DAST) (O. 
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0 5 2mL, O. 3 9 4mmol) *MtL. SK*#H«CT^^MTf 2 mmmW b 

*U *K«*ffiT»»Ufc. #b*Lfc»aE*NH^y *m5WBv 
=f-)\,*y<? n^D fcVW^/l') -4- [2- (3, 3, 5, 5-ff7^f^ 
^-NMR (400MHz, CDC1 3 ) 

5: 0.50-0.64 (ra, 2H), 0.92 (s, 6H), 0.93-1.03 (m, 1H) , 1.05-1.47 (ra, 13H), 
2.32 (dd, J= 12.8, 6.8Hz, 1H), 2.45 (dd, J= 12.8, 6.0Hz, 1H), 2.69 (br, 4H), 
2.94 (t, J= 4.8Hz, 4H), 3.56 (tt, J= 12.8, 2. 8Hz, 1H), 4.21 (ddd, J= 48. 8, 
9.6, 7.2Hz, 1H), 4.34 (ddd, J= 48. 8, 9.6, 7. 2Hz, 1H), 7.04-7.17 (ra, 3H), 7.21 
(d, J= 7. 2, 1H) . 

16mg £f#fc„ 
MS ra/e (ESI) 387 (Ifflf) . 
[0 3 9 6] 
(Hi 9 4 ) 

( 2 - {4- T2- (3, 3, 5. 5-f h7^W^P^^ 

mm. 
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[0 3 9 7] 

(9 4 a) 

f7>^~ (2- {4- f 2 - (3, 3. 5, 5-fh7^f^ P^^ 
) tr^7^^— 1 zijVk2Lf2ld -y^LE^R^M Tirh^MJ/^ 

f ^ - l- fv^Vg u^fn f-tv} - 4 — r 2 - ( 3 , 




H«iJ (9 2 a) ^&V^XM3t£nfc b7^- (2- {4- [2- (3, 3 
/V-} v-^ n fcTAO ^ y — (60mg, O. 156 mm o 1 ) n n 

(5mD tm&s mmmmn,r^uo o c^mw\^ti 0 z.<Dm&mz, 

|> JJoi^/l-T^ ^ (0. 0 6 5mL, 0. 4 6 8mmo 1) fciW^^M 
-;^pi]K (0. 0 18mL, 0. 2 3 3 mm o 1 ) &V$fctia%-^ K&#T"T? 

Sfc^fK m*.m8tThV ft*3W«ri**U *«S:»ffT*«L 
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fc„ #&*Lfc&i£*^ v^^/i^/l^^K (3mL) ^??^fi¥U ^r^b 
^f^y^^a-^K (12mg, 0. 0 3 2mmol) $3^7^ 
ikXV 1 ?^ (34mg, 0. 5 2 2mmol) *1JUX-X^ « 7 0 o C"e 2 

*7^P-7f^77^- (g^^A-/^^ ^) -CfcflSgU b7^" (2 
-{4- [2- (3, 3, 5, 5-Th7^f^^P^^) y *.=-/V\ tf 

-4- [2- (3, 3, 5, 5-7l>7^f^DA5f^) !7;n=/K] 

(2 - {4- [2- (3, 3, 5, 5-^ b7^^/^P^^ 
) 7^=^] fcT^ v^- 1 — Y flstfM ^7 0 7°nt» Tirb^hy/V-: 
*H-NMR (400MHz, CDC1 3 ) 

6: 0.53-0.65 (m, 2H) , 0.87-1.00 (tn, 8H), 1.12 (s, 6H), 1.22-1.47 (m, 6H), 
2.30-2.50 (m, 4H), 2.67 (br, 4H) , 2.94 (t, J= 4. 8Hz, 4H) , 3.56 (tt, J= 12.8, 
2.8Hz, 1H), 7.04-7.17 (ra, 3H) , 7.21 (dd, J= 7. 2, 1. 6Hz, 1H). 
{. y l - (2-7nn^f;t/^^n/o t>^ f ^) -4- [2— (3, 

3j g 5 *=f-;V*S? u^^-is/l") -7=c=-/^~] ^7'^: 

l H-NMR (400MHz, CDC1 3 ) 

5: 0.55-0.66 (tn, 2H) , 0.92 (s, 6H), 0.94-1.11 (ra, 2H) , 1.12 (s, 6H), 
1.13-1.46 (ra, 6H), 2.33 (dd, J= 12. 8, 6. 8Hz, 1H) , 2.45 (dd, J= 12. 4, 6. 4Hz, 
1H), 2.68 (br, 4H), 2.94 (t, J= 4. 8Hz, 4H), 3.47 (dd, J= 11.2, 7. 6Hz, 1H), 
3.50 (dd, 1=11. 2, 7.6Hz, 1H), 3.56 (tt, J= 12. 8, 2. 8Hz, 1H), 7.04-7.17 (m, 
3H), 7.21 (dd, J= 7.6, 1.2Hz, 1H) . 
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[0 3 9 8] 

(9 4 b) 

h777- (2- {4— [2 - (3, 3, 5, S^f^^f^PA^ 



mMM (9 4a) -e#e>^7th^^^- (2- {4- [2- (3, 3, 5, 5 
p/nt» T-feh=M;/^ (8 rag) ^^nn^^yMU 4 Nit-fb*: 

MS m/e (ESI) 394 (Mlf) . 
15 [0 3 9 9] 

mmm9 5) 

F7^-l~ ( 2 - ^ a p ^ f ^ P 7°p f —4— [2— (3, 



5 
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(94a) f#Wcb7^-l- ( 2 -?*u*?-jUi/?u7'ut:° 
/l^f-AO -4- [2- (3, 3, 5, 5-f b^^f/W 3 ^^) 7x 
(19mg) £^ n n U 4 Ni&XfcTkiii^^ 

^mW-^Mit^ 2 2 m g £r#fc 0 
MS ra/e (ESI) 403 (MH + ) . 
[0 4 0 0] 

(mtfcm 9 6 ) 

1- — 4 - r 2 - ( 3 . 3, 5. 5— ^ b 




[0 4 0 1] 

(9 6 a) 

2 — ^ ^yp— 1 — i/i? W?X3 ^l/jj/U/^/UT' b K 
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H 

3r3?y- V As 2 o K (0 . 9 16ml, 10. 5mmo l)'©i*^DP^ 

(lomD 5°csiT^mmvtc 0 ^er^ 

M7kv ? ^^/^>'^^v'K (1. 49mL, 21mmol) £r 1 5 ftfflfrilrXffi 
2 5 8 m g , 3 mm o 1 ) (O^tKv 5 ^ Pn^^y (5mL) 1 0 

-ciSTLfco »Tt3 05)Wfs ^oS^fttbyx^r^y (4. 

18mL, 3 0mmol) ^Px, ^ffl^-ClSi* t-#tB.**fc 0 M^^*-^ 

i^m-y y y ^atk^k*5 jit^fi&si^Tk^ng^^b^^x h y 

^ • h7^M^itt, ^ifilt©IIft^lO|» 7 3 Omg 

[04 0 2] 

(9 6 b) 

1 - ( 2 - ^ gv^vg p/p tf;l^ gV^ -4- [2- (3, 3, 5, 5 h 




HMJ (8 b) tC*5V^SJag$*t^:l-[2- (3, 3, 5, 5-T h9^^ 
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i/?a^$-i//U) 7x^;H^7^y (300mg, lmmol), Mtfaffl (9 

6 a ) -eS^£'frfc2 1 -v^ P^a^^^/U^VU^t: K^ia^figfe 
(3 6 5mg) *JitJ { fh7tKa77y (lOmL) <£>*l^#?{-> hi; Tir h 

drv'TKM^itb^i. (4 2 4mg, 2mmol) *5iUti (0. 0 5 

7 m L , 1 mm o 1 ) ^r)l|M^*Dx.s 1 5 B#P^ 3 0 ftWLW Lfc D Rjfcjg'g-to 

mamm^m-r h v vj*7kmu&£Tf7k&tt\jtxmm^*?-ji'Xtto 

iiL<D*/* • h LT, 1— (2-^^/^n7'P WW 

-4- [2- (3, 3, 5, 5 - f h 7 P< o^^/P) ^^^/W] fc'W 

7v?yi6 3mg Sr^Rfe»^«b £ LtfTt, 
'H-NMR (400MHz, CDC1 3 ) 

5: 0.24-0.32 (m, 2H) , 0.50-0.55 (m, 2H), 0.92 (s, 6H), 1.06 (d, J= 6. 0Hz, 
3H), 1.12 (s, 6H), 1.16-1.48 (m, 6H) , 2.18 (dd, J= 12.4, 7. 2Hz, lHxO. 85), 
2.33 (dd, J=12.0, 6.4Hz, lHxO. 15), 2.50 (dd, J= 12. 4, 6. 4Hz, 1H x 0. 85) , 
2.56 (dd, J= 12. 4, 6. 4Hz, lHxO. 15), 2.67 (br, 4H) , 2.95 (t, J= 4. 8Hz, 4H), 
3.58 (tt, J= 12.8, 2. 8Hz, 1H), 7.05-7.18 (m, 3H), 7.22 (dd, J= 7. 2, 1. 2Hz, 
1H). 

mm street**® u # tiitmrnz ^^^^—^ ?v %m x. x m< t £ *tm& l 

> e-^IS^^^M-fb-a-^ 1 5 6 m g £#*fc 0 
MS ra/e (ESI) 369 (MH*) . 
[04 0 3] 
(^Jfe^J 9 7 ) 
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1- [3-7y^P— 2— (3, 3. 5, 5 —y *y^S$ p^^-fr- i - 



• HCI 
[0 4 0 4] 

(9 7 a) 



2— 6 — ~ h P7x/ — (5 g, 3 1. 8 3mmolk 

^7 ;y (2 2mL, 157. 8 4 mm o 1 ) £t£v^ co^^V (100m 
L) ©M^Sr, &3M£KSCTte2k- /M^&TBv^SPLfco *:<Dm&m 
d N h y 7/U3rv ^ $ >-^/W^^^^7k#> (8mL, 4 7. 5 5 mm o 1 ) £r 2 

o #raa>i7T$RT U7cm, i^^#t-c 5 o ftmmwL.tc 0 &j&m&mzmnmk 
sr-^y *>fjvt>=7 y<f*774 — (mm=- s rA'/^*-9->') x-mui^x, 

mmik&to 8 . 0 2 g 4: Jft*3feite*fc«J 4: UT#fc„ 
'H-NMR (400MHz, CDC1 3 ) 

5 : 7. 52-7. 63 (ra, 2H) , 7. 98 (dt, J= 8. 0, 2. 0Hz, 1H) . 
[0 4 0 5] 
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(9 7 b) 

l--7;l/tP-3-^fp-2- (3, 3, 5, 5 -T h7^f/^n^f 




5 (9 7 a) T*W££tlfc hV 7. /Vfo^W. 2. jVOrxi 

— 6 — = fP7x=;l/x7f^ (2. 8 9 g, 1 Ommo 1), HIM (4 b) 
X~m&£tlfc4, 4,' 5, 5 -^r h^^VU- 2 — (3, 3, 5, 5-Th?* 
f/l/v'^ n^drf-- 1 -=s^=.ju) [ 1 , 3, 2]vbe-^1?-:^n^>' (3. 17g, 1 
2mmol) s f/l^^ (3 0mL) >V (l5mL) (D^^M'C 

10 m&t- M)!)A (1. 6g, 15. lmmo 1). MtK (0. 9m L) *5j;t>^ h 

( h V ~7 =c=-/U7b^-7 y) /7^!)A (O) (1. 15g, 1 mm o 1 ) 

x-mm b-c. mmfc&m 2 . 2 5 g 5r&jt&#it^ i: tt#fc„ 

X H-NMR (400MHz, CDC1 3 ) 

5: 1.04 (s, 6H), 1.07 (s, 6H), 1.42 (s, 2H), 2.07 (s, 2H), 5.34 (t, J= 2. 0Hz, 
1H), 7.23-7.29 (m, 1H), 7.33 (ddd, J= 8. 0, 8.0, 5. 2Hz, 1H), 7.54 (ddd, J= 
20 8.0, 2.0, 1. 2Hz, 1H). 

[0 4 0 6] 
(9 7 c) 

3-7/^p — 2- (3, 3, 5, 5 -7- ^ fs^is? P^^jh- l — ji-^ 
) 7xx;k7^y 
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F 



(9 7 b) ^at^^bfcl-7/^n-3-^ hn-2- (3, 3, 5 
, 5— =T h7^f/^ a^^rf-- 1 /U) ^Vif>- (2. 25g, 8. 

1 lmmo 1 ) (D=^$ J— (4 5mL) mm^, mtT^^r-VJ* (15 0m 
g, 2. 8mmol), * (15mL) *5i« (l. 6g, 2 8. 6 5m 

mo i) srjn*^ *m&9 o°ci?2^m#urc 0 s^^^iib, m.m%m 
jnm vx s mm zmmTmrn b ^ b n^a^ * n h ^ y # 9 a 

^•7h^77^ (g^^^/^:^ >0 WMit^ 6 3 2 m 

g £?£fitfet&#^<?r bT#7c„ 
'H-NMR (400MHz, CDC1 3 ) 

8 : 1.06 (s, 6H), 1.09 (s, 6H), 1.44 (s, 2H), 1.96 (s, 2H), 3.86 (brs, 2H), 
5.51 (t, J= 1.6Hz, 1H), 6.43 (ddd, J= 8.4, 8.0, 1. 2Hz, 1H) , 6.46 (ddd, J= 
8. 0, 1. 2, 0. 8Hz, 1H) , 6. 96 (ddd, J= 8. 4, 8. 0, 6. 4Hz, 1H) . 
[0407] 



1— [3— 2- (3, 3, 5. 5 — v^^c-y-— 1 — 



•gMm (9 7 c) -e^it^Hfc3 -~7jVJrv- 2- (3, 3, 5, 5-rh7 



(9 7 d) 
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* fjVl/f P^-^riT— 1 — ^0 7i^T^ (6 2 3mg, 2. 52mm 
o 1) ©1, D^O-if^ (7mL) tf^ (2-^cnxf;k 

) 7>y«I (5 6 0mg, 3. 14mmo 1) ^flO^T. ^^#ffl^T^^ 

LO aUgte-g-ft 2 1 4 m g Sr^»fe*JKfe £ LT^fc. 
l H-NMR (400MHz, CDC1 3 ) 

5: 1.05 (s, 6H), 1.08 (s, 6H) , 1.42 (s, 2H), 2.06 (s, 2H), 2.95 (brs, 8H), 
5.43 (s, 1H), 6.74 (ddd, J= 8. 4, 8.0, 0. 8Hz, 1H), 6.79 (d, J= 8. 4Hz, 1H), 
7. 12 (ddd, J= 8. 0, 8. 0, 6. 4Hz, 1H) . . 
L5 NHWlHl4#tT*f ^^ofc 0 

[040 8] 
(9 7 e) 

1 - r3-^7^a- 2- (3, 3, 5. 5-f h7^W^P^»f-l- 
^=.M 7^~flA -4- (rl-7b:Kpe7y-4 — U^±±M gcLzJ^ 

20 ^:^^[ 




• HCI 

(9 7d) -eM5t$tL7cl- [3-7/^n-2- (3, 3, 5, 5- 
T h7^f;^ n^drif— 1 — cc^/W T7oi=/Kl tV7i5y (i i 5mg, 
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0. 3 6 3mmo 1 ), 7 h7 t Kn t'7V-4-*/^ft K (6 2mg, 0 
. 5 4 3mmo 1 ) &&X*T h? t Kp77> (7mL) <Dm&fy}\^ h V Tir 
h *^7kmiU% 0 Mi~ YW-k ( 1 5 4 m g , 0. 726 mm o 1) b mm. ( 0 
. 021mL, 0. 363 mm o 1 ) ^im&JPX., ^UX* 1 MffHJ 3 0 ftMW Ufc 

^/^^A^n-v >-) ttllt, 1- [3 

-yjUsfru - 2- (3, 3, 5, 5-7" h7^f;W C3^.=¥ih— 1 -3lzz.su) 
10 ^^—/l/] -4- (7 h 7 t Ko f 7 y- 4 - ^/^ f ;V) k^7^10 8m 

^-NMR (400MHz, CDC1 3 ) 

5: 1.06 (s, 6H), 1.08 (s, 6H) , 1.23-1.28 (ra, 2H), 1. 65-1.83 (ra, 3H), 1.42 
(s, 2H), 2.06 (s, 2H), 2.21 (d, J= 7. 2Hz, 2H), 2.48 (brs, 4H), 2.99 (brs, 
15 4H), 3.38 (td, J= 12, 2. 4Hz, 2H), 3.94-4.00 (ra, 2H), 5.42 (s, 1H) , 6.72 (ddd, 

J= 8. 0, 8. 0, 0. 8Hz, 1H) , 6. 77 (d, J= 8. 0Hz, 1H) , 7. 10 (ddd, J= 8. 0, 8. 0, 6. 4Hz, 
1H). 

MS ra/e (ESI) 415 (MH*). 
[0 4 0 9] 

(mnm 9 8 ) 

(R) - [2- (4, 4-v^^v^ u^^-jyju) -4- ( 
25 3 — J b^^b'H ]} — 1 QV) ~7a^=.;V\ \?^<^i?l/ ^Bg^ 
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• HCI 



[0 4 10] 

(98a) 

(R) - C2- (4, 4 —iP^T-jlsis? n^=fryv^) —4- (3-^ b^y-t°P 




mnW (3 8 c) -e3K3fe$ttfe4- [4-yn*-2- (4, 4 - v^^-jy 
^o^^^/yu) :7^~/Kl v^— 1 — t — ^=f-;v=c^=r/v (4 

5 4m g , 0 . 9 4 7mm o 1 ), h/Wc^ ( 1 QmL), (R) - 3 V v-fc° 
n^v^y MI (19 6mg, 1. 4 2mmo 1), t hP !^At-/h^K 

(3 8 0mg, 3. 9 5mmolK by - t - ^f /^^*^!?i>f h 
ntfcW— h (84mg, 0. 2 9mmo 1), *5 £X$mm/<7 W & (II) (3 
2mg, 0. 14mmol) <DM&Vd*:, ^§5f#ISJaT, ftm. 9 0 "CTC 5 B#H,m 

mv-x, mmfc&vo 1 9 3m g ^M@*t b-r#fc 0 

'H-NMR (400MHz, CDC1 3 ) 

6 : 0. 82 (t, J= 7.6Hz, 6H), 1.16-1.29 (m, 4H), 1.47 (s, 9H), 1.48-1.68 (m, 
8H) , 2. 07-2. 14 (ra, 2H) , 2. 74 (brs, 4H) , 2. 93-3. 03 (m, 1H) , 3. 13 (br, 4H) , 
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3.28-3.51 (ra, 7H), 4.05-4.11 (m, 1H), 6.38 (dd, J= 8. 8, 2. 8Hz, 1H), 6.43 (d, 
J= 2. 8Hz, 1H), 7.01 (d, J= 8. 8Hz, 1H). 
[0411] 
(9 8 b) 

(R) -1- [2- (4, p^=3r->yu) -4- (3-^ fc 3^ 



HMM (98 a) XM^^flfc (R) - [2- (4, 4 -S^^F-yl^;? o—=¥ 
Vrt') -4- (3 — ^ h^rv't'P U V^- 1 -- T/P) fc^^v^— 1 

-^y|t-^x^(19 3mg, O. 3 8 6mmol) s MJ7;1/ 
^■nit (0. 5mL, 6. 4 9 mm o 1) fei^nn^^^ (3mL) <£> 

m.&m*. ^m.x« 1 4 B$ra 3 o ftmw ufc 0 ^^fe^7K7K-e-^*p ^ 5 

6 Omg«H«»i LT#fc 0 
^-NMR (400MHz, CDC1 3 ) 

5 : 0.80 (t, J=7. 6Hz, 6H), 1.15-1.30 (ra, 4H), 1.42-1.66 (m, 8H), 2.07-2.14 
(m, 2H), 2.79 (t, J= 4. 8Hz, 4H), 3.02 (t, J= 4. 8Hz, 4H), 2.92-3.00 (m, 1H), 

3.28-3.51 (m, 7H), 4.05-4.11 (m, 1H), 6.39 (dd, J= 8. 4, 2. 8Hz, 1H), 6.43 (d, 

J= 2.8Hz, 1H), 7.07 (d, J= 8. 4Hz, 1H). 

NHOlHIitfT^^^ofc, 
[0412] 
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(9 8 c) 

(R) -1-^^-4- [2- (4, P^^rix/U) -4- ( 



HjWJ (9 8b) -eMit^ttfc (R) -1- [2- (4, 4-^^^P/l-^u 
— **y)V) -4- (3 — ;* h^r->fa JJ v^- 1 — ~7 au=-;V] tf-^v 5 ^ 
©ft» (1 6 Omg), /W;i/7t F (0. 0 5 2mL, 0. 5 8 4mm 
ol) h^t: Kp77^ (7mL) <n>m&m\^, h ]) Ti? h VTM^fc 

{5 5 Hfi- !>A ( 1 6 4 m g , 0. 774mmol) ( 0 . 0 2 2 m L 

, O. 3 8 4mmol) ^IWDi, MUX* 1 i$fM# U7c D 50&m-a*W-ilFSI 

^£^J£T«lLfc 0 #&tlfca}S^NH^y ^^^^A^a-^h 
7=7-74— mm^^;^/^*^^) -et^LT, (R) -l-^/V-4- [2 
- (4, 4— v^^^W^n^^v-/^) -4- (3-;* h ^rf fcfu U v>>-— 1 — 
-</U) :7^~/K] fc^^^l 7 0 m g £ L.T#fc„ 

'H-NMR (400MHz, CDC1 3 ) 

5 : 0. 80 (t, J= 7.6Hz, 6H), 0.94 (t, J= 7. 2Hz, 3H), 1.15-1.40 (m, 6H), 
1.45--1.70 (ra, 10H), 2.06-2.14 (in, 2H), 2.36-2.43 (m, 2H), 2.57 (br, 4H) , 2.84 
(brs, 4H), 2.90-3.00 (m, 1H), 3.27-3.50 (m, 7H), 4.05-4.10 (m, 1H>, 6.37 (dd, 
J=8.8, 2. 8Hz, 1H), 6.42 (d, J= 2. 8Hz, 1H), 7.08 (d, J= 8. 8Hz, 1H). 




• HCI 



422 



WO 2005/063705 



PCT/JP2004/019795 



^«t>)^#bfc„ Jia^S?^/i^— 7VWjgi£«:Bfc£U 38jS@fr*^5JE*fc«fe 
f§r^T% SSft^ft 1 6 1 m g SrPcefeS^i - 
MS ra/e (ESI) 456 (MH*). 
[04131 

mnm 9 9 ) 

1 -^^p-7 g pt:V^^^-yk-4- [2- (3, 3. 5, 5-t F7^/^p 



[0 4 14] 

(99a) 

4 - [ 4 2 - (3. 3, 5, S-rb^^W^P^/^) ^ ^ 



(8 a) T«g£;ftfc4- [2- (3, 3, 5, 5-Th7^/^ 
n^^v^) 7i^] fcT^v^-i -*^#^Bfct — y^/Uac^-^^ (2. 
9 3-g, 7. 3 lmmo 1 K iBft^ hP^A (6 g, 73. 1 4 mm o 1) £>«k 
Xf*9 S— fls (5 OmL) ©SliH&lK^ (0. 3 7mL, 7. 2 2 mm o 1 





423 



WO 2005/063705 



PCT/JP2004/019795 



fcw*wi*ttft*Jita"c«fci*«* mTkmm-rhv v^-eftiMtirtLo &mm&m3* 

5 1 H-NMR (400MHz, CDC1 3 ) 

5 : 0.93 (s, 6H), 1.10 (s, 6H), 1.12-1.45 (m, 6H), 1.49 (s, 9H), 2.79 (brs, 

4H), 3.48 (br, 4H), 3.54 (tt, J= 12.4, 2. 8Hz, 1H), 6.93 (d, J= 8. 4Hz, 1H), 

7.25 (dd, J=8.4, 2.4Hz, 1H), 7.32 (d, J= 2. 4Hz, 1H). 
[0 4 15] 

LO (99b) 

4- T2- (3. 3, 5, 5-fb7^f^P^^) - A-^T^— /± 

- 2 - 4 JV 7 s = ^3 ^ife t - rf^-j^ XT As 




mm* (9 9 a) T?«3tS*Lfc4- [4-^a-=E~2- (3, 3, 5, 5 - T 

^^^^ u^F-fAO r?*—/!'] tv^v^- l — t — 

o^TVl^ ( 1 5 Om g , 0. 3 1 3 mm o 1 K 2 - ( b V rf^JV^-f ) 

(0. 16mL), ^o^b-fev-^A (1 0 7m g, 0. 70 4mmo 1 ) *5j:tJ< 
Vit^l/ (8mL) <Dm&mz* Th7^ (hy7x=/^7^y) ^7 
v>!7A (0) (40mg, O. 0 3 5mmo 1) Ml 0 OtTtlf ffl 

^iETitLfc 0 nhfrtc.mm&->}) *W7a^p-7 h???* — 

o 
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l H-NMR (400MHz, CDC1 3 ) 

6: 0.94 (s, 6H), 1.12 (s, 6H), 1.15-1.46 (m, 6H) , 1.50 (s, 9H), 2.87 (brs, 
4H), 3.56 (tt, J= 12.4, 3. 2Hz, 1H), 3.59 (br, 4H), 7.09 (d, J= 8. 4Hz, 1H), 
7.28 (d, J=3. 2Hz, 1H), 7.69 (dd, J= 8. 4, 2. 4Hz, 1H), 7.84 (d, J= 3. 2Hz, 1H), 
7. 88 (d, J= 2. 4Hz, 1H) . 
[0 4 1 6 1 
(9 9 c) 

1- [2— (3, 3, 5, 5 —*T ML?l±Zk±^ v^^is/ls) — 4 -f T >£; — /Is 




mmm (99 b) -c«t£*wt4- [2- (3, 3, 5, 5-f f7^w 

^n^^V/l/) — 4 - f7 s /^- 2 -^f/k7x^;l/] tf-<9 v^— 1 — $) 
ySt-^f/^f/HlUmg, 0. 2 3 4mmolK MJ7;^P^t 
(0. 3mL. 3. 8 9mmol) *5 &Xfii?# p n * ^ ^ (2mL) Ol^^ 

s iMt* i e#r^ 5 o ufco s^^^7K7k-e^*p u ^ r k 5 N^K^b 

9 1 m g £r#£ltfe@ffc£ L-C#7c: 0 
'H-NMR (400MHz, CDC1 3 ) 

6: 0.94 (s, 6H), 1.13 (s, 6H), 1.16-1.50 (m, 6H), 2.90 (t, J= 4. 8Hz, 4H), 
3.05 (t, J= 4.8Hz, 4H), 3. 56 (tt, J= 12. 8, 2. 8Hz, 1H), 7.10 (d, J= 8. 4Hz, 1H) , 
7.26 (d, J= 3.2Hz, 1H), 7.68 (dd, J= 8. 4, 2. 4Hz, 1H), 7.82 (d, J= 3. 2Hz, 1H), 
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7. 86 (d, J= 2. 4Hz, 1H) . 

[0417] 

(9 9 d) 

[2- (3. 3. 5, 5-Th7^W^P 



»0iJ (9 9 c) "CMit^nfcl- [2- (3, 3, 5, 5-fh7^W 
^a^^V/W) -4-f7/-^-2-^^7x^] t"^^^^ (15mg, 
O. 0 3 9bbo 1), ^u^^^k K (O. 0 0 6mL, 0. 0 
8 Ommo 1 ) j3irffh7t Ko7y7 (2mL) ©Mt, h U b=¥ 
^7k*^K5*^bP (2 lmg, 0. 099mmol) &6t*fe (O. 0 0 

3mL, 0. 0 5 2mmol) £rim#dJH?U M"C 1 #W 4 O^HWfcbfc. 

l-^n7nWf;V-4- £2- (3, 3, 5, 5-fh7^f/W 
n^f-fAO -4-f7^~2-^^7x^] tf-^7^^«r»fc- r*L£r 
^PD^y^U 4NaWk**BF»^^v4*ttSrA0^-*:. w<o^SrSS 
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MS ra/e (ESI) 438 (MH*). 
[0 4 18] 

(rnmmi o o) 

l-^p^PbVMf;v-4- [4 -try v^-2-^/l^- 2- (3, 3, 5 




• 2HCI 



[0 4 19] 

(1 0 0 a) 

4— [4 — fcfD v^ — 2 — 4 JV — 2 - (3, 3, 5, 5 —T hy fT-friS? 




IMj (9 9a) T5!lat$tt7t4- C4-^n^E— 2- (3, 3, 5, 5 "T" 

1> 7 t^jv^t n^^-iy/u) y ^=-;v\ verify— l — ^/wff^gfet — ^^vu 

^*7VU (lOOmg, 0. 20 9mmo 1 K 2- ( MJ ^/W^f) V 

(O. 08mL, O. 2 5mmo 1 h o ft^i? T> (68mg, 0. 448m 
mo 1) iJith'v 5 ^-^-^^ (15mL) <Dm&VB\^ TYy^r^ {V3Z7=u=.jV 
■fc^yj >-) ;*y*?$ A (0) (2 5mg, 0. 0 2 2mmol) tt^ III 

HSKTfcjua 9 o °c-e 3 mmmw l,7c„ Kfem&miz.m&^/i'&ijaz.-x^mvo 
yyj— mm=^*?-^/^*y-^) T?»a*bx % ii»4 3 mg ^^^ 
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l H-NMR (400MHz, CDC1 3 ) 

5: 0.94 (s, 6H), 1.13 (s, 6H), 1.16-1.49 (ra, 6H) , 1.50 (s, 9H), 2.88 (brs, 
4H), 3.59 (br, 4H), 3.61 (tt, J= 12.8, 3. 2Hz, 1H), 7.15 (d, J= 8. 4Hz, 1H), 
7.19 (ddd, J= 7. 2, 4.8, 2.0Hz, 1H), 7.68-7.76 (m, 3H), 7.89 (d, J= 2. 4Hz, 
1H), 8.68 (ddd, J= 4. 8, 1.6, 0. 8Hz, 1H). 
[0 4 2 0] 
(10 0b) 

1- [4-1:^^^-2 f/U—2- (3, 3, 5, 5 -7^ h ^ ^A-v^ 



nmm aoo a ) x*m&£thti4- [4 -try v^-z — o, 

3, 5, 5— T h7^f;^ ct^^r^/l/) :7^~/K] v?^— 1 — 

ytt-7'f/^7/l'(4 2mg ) 0. 0 8 8mmolk b V :7/M"ni^ ( 
0. lmL. 1. 3 0mmol) & it^v^ o v * # ^ ( 1 m L) (DM,^^}^, 

mmx* i 7 b#p^ 5 o &mw ufc„ kj^^i^^7K7Xt^*p u ^rts ntk^l 

^L7c 0 §£^£lJ£»feU «^I3ETIi^, lIM©t»3 0mg 
^-NMR (400MHz, CDC1 3 ) 

5: 0.94 (s, 6H), 1.14 (s, 6H), 1.17-1.52 (m, 6H), 2.90 (t, J= 4. 4Hz, 4H), 
3.05 (t, J= 4.8Hz, 4H), 3.61 (tt, J= 12.8, 3. 2Hz, 1H), 7.14-7.18 (m, 2H), 
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7.66-7.75 (m, 3H), 7.87 (d, J= 2. 0Hz, 1H), 8.66 (ddd, J= 5. 2, 1.6, 0. 8Hz, 
1H). 

NH<D 1 HfcM#^"??# ^^ofc„ 
[0 4 2 11. 
(10 0 c) 

1 -.yj? P7 »p fcf/l^yyl/— 4 - [4 — trj v^- 2 — 2 - (3. 3, 5 




• 2HCI 



mmm cioob) x*%m&*itci- u-try v^-2 — r^-2- (3, 

3, 5, 5 — =T b7^f^^ u^^Zs/U) k^7^ (10mg, 

0. 0 2 6mmo 1), ^n^DAV^W^Tt K (O. 0 0 4mL, 0. O 
5 4mmo 1) jSZTfi^h^K KP77V (2mL) roMts h P T"fe 
S'jMWfcJS 5 b y 17 A (1 4mg, 0. 0 6 6mmol) £ft|fe(0. 0 0 
2mL, 0. O 3 5 mm o 1 ) ^IWi, ^i&"0 4 0 #fpi!Jg# Lfc. RjfciE-g* 

!J*W7A^o^h^77-f- (gjig&zc^vv/^ t^ULT^ 1- 

^nyo tVV^^/^-4- [4 — bTys?^— 2 f/^— 2— (3, 3, 5, 5 

-T V 7 ^ J-As^? a^-^^/u) 7——.*-] v'V^tfc mSrv 5 ^ a n 
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LT#fc„ 

MS ra/e (ESI) 432 (MH*) . 
[04 2 2] 

mmm iod 

1-^/1^-4- [2- (4- t -y^/Ui/f a^^-f/u) -5- (1H — Th 




[04 2 3] 

(10 1a) 

[4— (4— t —y^/^Zy^ ^^^-jy/U) -3— (4 -T/^vl-fc: 0 ^^ v^V— 1 — 



HO 




TK^tl) A7^5 ~!7 A (2 9mg, 0. 7 6 4 mm o 1 ) ^MtHT h =7 

tFo77> (5mD \z.wm\,tz. 0 z.cnwmm^ 4- u-t-r/^vi'-w 

n^^cx/i^) -3- (4-/f;i/^7v^y-i-'f;i') ^SW^^^-/^^^ 
/U(308mg,-0. 74 3 mm o 1 ) <7)*§7k^ b7t Ko77^ (5mL) ^ 
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J* (2 6 2mg) SriB^is ^SrSfcta^fcj&s e>2K (0. llmL) 

5 T#fc„ 

'H-MR (400MHz, CDCI3) 

8 : 0.88 (s, 9H x 0.6), 0.90 (s, 9H x 0.4), 0.94 (t, J= 7. 2Hz, 3H x 0.6), 
0.95 (t, J= 7. 2Hz, 3H x 0.4), 1.08-1.98 (ra, 13H), 2.38-2.44 (m, 2H), 2.59 
(brs, 4H), 2.89 (t, J= 4. 8Hz, 4H x 0. 6), 2.90 (t, J= 4. 8Hz, 4H x 0. 4), 2.97 

10 (tt, J= 12. 4, 2.4Hz, lHxO. 4), 3.37 (tt, J= 5. 2, 5. 2Hz, 1H x 0. 6) , 4.63 (s, 

2H), 7.04-7.08 (m, 1H), 7.11 (d, J= 1. 6Hz, 1Hx0.4), 7.17 (d, J= 1. 6Hz, 1H 
x 0.6), 7.20 (d, J= 8.0Hz, 1H x 0.4), 7.40 (d, J= 8.0Hz, 1H x 0.6). 
OH©lHfi#tT^^ofc 0 
[04 2 41 

15 (10 1b) 

4— (4— t —y^/W^P^r —3- (4-^1/^7^^-! f 




H 



mmm dou) -ewMztitt [4- (4- t-^^^n^^^^) - 

20 3 - U-y^vPhV^S^-l-^A') r7^-/k] ^^y-;l/©ft4fi!tte (2 

9 4mg), K^b-^^^f^ (IV) (1. 3g, 14. 9 5 mm o 1 ) *5£t^n 
P*;W* (!5mL) (DW&m&A: 0 5>TOf|ft51^bfc„ R^fl-g^ £r#ii® l^F 
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[0 4 2 5] 

(10 1c) 

4- (4 - t u^^-jy/U) -3- (4— :/5v^fcV<7 3^ — 1 f 




H 



mfeM (10 1b) -C«t£*Wfc4- (4- t-^f/l/^n^ =3rv^) -3 
- (4-^^7^y~l-'f/l') ^yXT^Tt K©ft» (2 4 7m 
gh ii/ffct: Kn^rvvWV^— (1 3 4mg, 1. 9 3mmol) feWx 
(lOmL) (19 3mg, 2. 3 5mm 

o 1) fcTk (1. 5mL) SrSn^L. M"C 2 0#R!I}E# L7c 0 SttRtMc 

[04 2 6] 

( 1 0 1 d) 

4-" (4— t — -fT-^ls? P^jv^} -3- (4-7"f;Pb°^7^-l-^ 



432 



WO 2005/063705 



PCT/JP2004/019795 




NC 



2 6 9mg)^^^ ;: ^ p ! ,F(0 ' llmL, 0. 8 6 2mmol 
5 ) % fcf VVl/ (0. 11ml, 1. 36mmo 1) *5<t^h7t Kd77V (1 

5mL) »»HIIUt4lli3 0dlWlfc. #^T% 

15 [0 4 2 7] 

(1 0 1 e) 

T _^^-4- r 2 - (4- t = ^VVH£ P^^ vvk) -5- (1H-Tb 
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MMM ( 1 0 1 d) -e^5t$tbfc4- (4- t -7?-/v*sir - 3 

_ ( 4 _ -f^-;v\^^y I? is— 1 — *<yy—h V /Is (I46mg, 0. 38 

3mmolK7i?ftMJ^f^tf (leOmg, 0. 7 7 7 mm o 1 ) £5 «fc 
h/WO' (10mL) ©fi-fr**, ^fil 3 O'CfiifSrei 4f$Rfl2 0#3E#bfc 

. S^a^4bSr«ffiT*«6l-N -^oM^^^/— ^ (6mD fei^lNti 
(6mL) fc»ittSlT?2l*MlO^Lfc. ^(DBL^^ T^*P 

«5tU ^ItSr^a^ ISft^fel 1 3 3 m g ^«Mf B i: t Tf 

o 

MS m/e (ESI) 425 (MH + ). 
[04 2 8] 
mMMl 0 2) 

1 -^f=5~)V- 4 -r 2 - (3, 3, 5. B-fhT^W^ P^^) 
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[04 2 9] 

(10 2a) 

2- (3, 3, 5, 5-ff7^f;>^p^t-i-^^) 7^7— >V 



2- (4, 4, 5, 5-fh7^f^- [1, 3, 2] v^^i^n 7 ^- 2 

f/P) 7x/>-;l/ (3. 5g, 15. 9mmo 1 h HJfi^J (4 a) T?jR3££;ft, 

fc MJ 7;^n^ ^^^/^^^3, 3, 5, 5 — T h 7 * ^A&jr u^^-f- — 
1 -xn^x7r^ (5 g , 17. 4 mm o 1 ) 33«fcTj?l , 2 -v> h 
V (2 0mL) <7^M-^^i-s 7 s - MJ 7rcxi/U7jN^7^ y/^'^CA (0 

) (0. 9 2g, 0. 7 9mmol) £ 2 N^^V" MJ !7 i*7k^*£ ( 2 3 . 9mL 
, 4 7. 7mmo 1) SrARfcs ^#H^T. KM. 9 0 °CX» 1 f&mfflfc bfc D ^ 

77^- (ibb^^/^* » r^mm u suited 3 . 7 g zntemw:®) 

X H-NMR (400MHz, CDC1 3 ) 

5 :-1.06 (s, 6H), 1. ll(s, 6H), 1.45 (s, 2H),2.04 (d, J= 1. 6Hz, 2H), 5.59 (s, 
IH), 5.61 (t, J= 1.6Hz, 1H), 6.87 (td, J= 7. 6, 1. 2Hz, 1H), 6.90 (dd, J= 7. 6, 
"1.2Hz, 1H), 7.03 (dd, J=7.6, 1. 2Hz, 1H) , 7^12 (td, J= 7. 6, 1. 2Hz, 1H). 
[0430] 
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(10 2 b) 

2— (3, 3, 5, 5-r f7^f;^>^p^^y-;l/) 7x7 —)V 




•$mm (10 2a) T*mm$tlti2- (3, 3, 5, 5-rh7^f;U^D 
^drf-l-x=;u) 7x/-;P (1. 7g, 7. 4mmol) 0^;-;M3 
OmL) 1 0%s<7WJ*&m (0. 5g, ^tK) 

mm&ffijzmffiv, m±^t ^xmmit^-m 1 . 7 g tt&m&mvtmt ur# 

'H-NMR (400MHz, CDC1 3 ) 

5 :0.94 (s, 6H), 1.12 (s, 6H), 1.14-1.35 (m, 6H), 3.22 (tt, J=12. 8, 2. 8Hz, 
1H), 4.67 (s, 1H), 6.74 (dd, J=7. 6, 1. 2Hz, 1H), 6.89 (td, J=7. 6, 1. 2Hz, 1H), 
7.05 (td, J=7.6, 1.2Hz, 1H), 7.17 (dd, J=7. 6, 1. 2Hz, 1H). 
[04 3 1] 
(10 2 c) 

hj) ^/Vlm* & >^;V*^m 2— (3, 3, 5, 5 — t 5 - h g * ^vi->^ 




(10 2b) -e^jf 2- (3, 3, 5, 5-fh7^ ?Vl^>^ o 

^^/l/) 7x/wl/ (5 3 0mg, 2. 2 8 mm o 1 ) <D n n ^ ^ >- ( 2 
OmL) igJfcKU tK^T-C 5 MJ ^^/l^T ^ ^ (1. 3mL, 4. 0 9 mm o 1 ) 
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x h V * PlsXjUfc^Mi&Tkyd (0. 5 6mL, 3. 3 3 mm o 1 ) tr 

^-NMR (400MHz, CDC1 3 ) 

6 :0.94 (s, 6H), 1.12 (s, 6H), 1.14-1.38 (m, 6H), 3.31 (tt, J=12. 8, 2. 8Hz, 
1H), 7.22-7.42 (m, 4H) . 
10 [0 4 3 2] 

( 1 0 2 d) 

4- [2- (3, 3, 5, 5-f h7^f^P^^) 7x=/U] -3, 
6— vifc K p - 2 H - b° !) v^y- 1 - j7 /l^-^>t t — y^vK3=-*7V^ 



15 H«iJ (10 2 c) -r«t£*Lfc b U ^^^7iN^ife2 - (3, 3 

, 5, 5 — T h7^^'^ ba^^) 7x^;l/x7f;V (8 3 0mg, 2. 
5 5mmo 1) N 4- (4, 4, 5, 5 h^^^/I^- [1, 3, 2] S^-^f- 
#0 7^-2-^/1') -3, 6 - i^t Kn - 2 H - f U i^y- 1 t 
— ~2*f- ;Vol (6 3 lmg, 2. 04mmol) (Paul R. Eastwood, 

20 Tetrahedron Lett. , 2000, 41, 3705.) joilt^l, 2 - h *r*y^$ V (2 0 

mL) ©ft'&'feK^ f h 7 > !) 7 ix/l'*^ 7 ^ >a°7 V s ^ A ( 1 4 7 m g 
, 0. 13mmol) t 2 N^-7" MJ 17 AtK^ ( 3 . 8mL, 7. 6mmo 
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m^^/^* >-) T-iiL, mmfc&yo 5 7 0 m g &mm&mvtyo t 

^-NMR (400MHz, CDC1 3 ) 

5 :1.03 (s, 6H), 1.12 (s, 6H), 1.16-1.48(m, 6H), 1.49 (s, 9H), 2.32 (bs, 
2H), 3.22 (tt, J=12.8, 2. 8Hz, 1H), 3.64 (bs, 2H), 4.02 (bs, 2H), 5.52 (bs, 
1H), 6.74 (dd, J=7.6, 1.2Hz, 1H), 6.89 (td, J=7. 6, 1. 2Hz, 1H), 7.05 (td, 
J=7.6, 1.2Hz, 1H), 7.17 (dd, J=7. 6, 1. 2Hz, 1H). 
[0 4 3 3] 
(1 0 2 e) 

4— f 2 - (3, 3, 5, 5 — T h Z2LfvkH£ 9 sM 7 zc=-fls~\ — 1, 

2. 3. 6-fh7^KP^P^ 



mmm do 2d) t«££*wc4- [2- (3, 3, 5, 

VL^*r*S)V) -7^-)\»~\ -3, 6 - S?t Kd - 2 H- tf V W- 1 -#>^ 
ySt-^f/H^ (5 7 0mg, 1. 43mmo 1) ©^PO^^y ( 
5mL) f&m\^ hy7/Utn» ( 5 m L) «rJP;tM.T? 3 0 #ra&# U7fc 0 
K^m^«r^BE^b-C#fc^tc N ffi^j^gftTK*^ b U trill 

mm^^xmmvti a ^mm^m*^-^ ***«be* 

-C»a4U W^fe4 3 Om g LT#fc B 




NH 
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l H-NMR (400MHz, CDC13) 

8 :0.92 (s, 6H), 1.05 (s, 6H), 1.10-1.52 (ra,6H), 2.35 (bs, 2H), 3.07 (tt, 
J=12.8, 2.8Hz, 1H), 3.21 (t, J=5. 6Hz, 2H), 3. 57-3. 62 (m, 2H) , 5.56-5.61 
(ra, 1H), 7.00 (dd, J=7. 6, 1. 2Hz, 1H) , 7.12 (td, 7.6, 1. 2Hz, 1H), 7.22-7.27 
(m, 1H), 7.36 (td, J=7.6, 1. 2Hz, 1H) . 
NH©lHli«^^ofc 0 
MS ra/e (ESI) 298 (MH*) . 
[0 4 3 4] 
(1 0 2 f ) 

1 - y'^ju- 4 - [ 2 - (3, 3, 5, 5 —7- h^^^V^v^ ti^^-jy/U) ~7 

yui-i. 2, 3. 6-f Kob'p^y mmM 



MUm (10 2e) -em&£fcfz.4- [2-0, 3, 5, 5-fh7^f^ 
n^**y)V) ~7^=-)V\ -1, 2, 3, 6-ff7tKnt'y^ (13 0 
mg, 0. 4 4mmol) ©7f7tKn77y (2mL) jgtffclZU y^/UT/^ 
F (3 7. 8mg, 0. 52 mm o 1 K h U T*fe b v^K^ffclS 5 h U 
(139mg, 0. 6 6mmo 1) (5 2. 5mg, 0. 87m 

mo 1) ^M-ei 3B#P^^U7C 0 ^^^^tSfP^7Km-7- h y ^ 

m.-^^r^ra^b7c 0 ^tfettTcM^NHv-y 77^777 A^n-v 

-f — (^^^^/— » ttiitt, l-^/U-4-[2- (3, 3, 

5, 5-7f7^W^t3^>^) 1, 2, 3, 6-7h7tK 
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l H-NMR (400MHz, CDC13) 

5 :0.91 (s, 6H), 0.94 (t, J=7. 2Hz, 3H), 1.05 (s, 6H), 1.12-1.46 (ra, 10H), 
2.33-2.40 (ra, 2H), 2.46 (t, J=7. 2Hz, 2H), 2. 69 (t, J=5. 6Hz, 2H), 3.06-3.12 
(m, 3H), 5.49-5.54 (m, 1H), 7.17-7.32 (m,4H). 

j: k> > mmit^'ty) 6 8 m g ^m^&mw- 1 ut#/c 0 

MS m/e (ESI) 354 (MH*) . 
[0 4 3 5] 

mmm 103) 

[2- (3, 3, 5, 5-ff7^f^P^^) 



H»J (1 0 2 f ) t*3K3ac$H*i 1-^^-4 -[2- (3, 3, 5, 5-7 
b7^f^n^^;v) 7i=/H-l, 2, 3, 6-ff7tKnt°y^ 
j|gi(4 8mg, 0. 1 2mmo 1 ) 9 J A* (3mL) IfelfcK, 10% 
^v^Aj^Uf (lOOmg, -g-TK) SrflPfcs 7K*^^#KMTs &U1%1±X4 

mmmwvtco Rmm^^^v-f hMuiiL, ^^^«iiu/c„ # 

^-NMR (400MHz, CD 3 0D) 

5 :0.97 (s, 6H), 1.03 (t, J=7. 2Hz, 3H), 1.19 (s, 6H), 1.30-1. 52 (m, 8H), 
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1.74-1.84 (m, 2H), 1.96-2.17 (m, 4H), 3.02-3.30 (ra, 6H), 3.68-3.77 (ra, 2H), 
7.14-7.30 (m,4H). 
MS ra/e (ESI) 356 (MH*) . 
[04 3 6] 

mi&m 104) 

4 - 14— ^^-/U- 2 - (3, 3. 5. 5-f I'^^f^P^^) 
~ }V -\ _ ! — 2^g bf/u- 1 , 2, 3. 6-rh7b Kob°y 




[0 4 3 7] 

(10 4a) 

x h ^^_ 4 _^^- / ^- 2 - (3. 3, 5, h7^f^ P^^r» 

— 1 — j^AQ ^O'ifV 




2— ^ jsdf-s/— 5— ^fyl/7x- A-tI?cz:/@£ (1 g, 6. 0 2mmo 1), 11 
m (4 a) -e^at^ttfc MJ ^>^/U^^m3, 3, 5, 

^^jVi/jr t3^»^f^— 1 — aic=.yl^ai^ i r : /L' (1. 9 g , 6. 6 2 mm o 1 ) 
XfX, 2—&*h*i/=>fil' (3 0mL) ©S^*^ ^hv^^bV 7^—^ 
^ l/s<?i?f7J* (0) (0. 35g, 0. 3 0 mm o 1 ) t 2N^tt h V 
tyl^ikMW. (9. OmL, 18. Ommo 1) ^JP^s S^#ffl^iT^^fi 9 0 
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l-c, «gjB^^fe i . o g *mn&mwM t bT#/t 0 

L H-NMR (400MHz, CDC1 3 ) 

5 : 1. 01 (s, 6H), 1.07 (s, 6H), 1.39 (s, 2H), 2.07 (d, J=l. 6Hz, 2H), 2.28 
(s, 3H), 3.75 (s, 3H), 5.42 (s, 1H), 6.73 (d, J=8. 4Hz, 1H), 6.91 (d, J=2. 0Hz, 
1H), 6.97 (dd, J=8.4, 2.0Hz, 1H) . 
[04 3 8] 
(10 4 b) 

± h^rix— 4—^^/1-^- 2- (3. 3, 5. 5j^zJl^Lf2k±l£-E^l±>: 




IHWJ (10 4 a) -CSSHfStufcl 4-^^/W- 2- (3, 3, 

5, 5-f b^^f/^p^t-i-^^) ^y^y (1. Og, 3. 8 
15 7mmo.l) (D ?*• Z / — JV (3 0mL) 10%/^7^^i (0. 6 

. o g &n&mmwk tr#fc s 

'H-NMR (400MHz, CDC1 3 ) 
20 5 ;0. 92 (s, 6H), 1.05 (s, 6H), 1.10-1.52 (m, 6H), 2.80 (s, 3H), 3.33 (tt, 

J=12.8, 2.8Hz, 1H), 3.79 (s, 3H), 6.75 (d, J=8. 4Hz, 1H), 6.94 (d, J=2. 0Hz, 
1H), 6. 99 (dd, J=8. 4, 2. OHz, 1H) . 
[0 4 3 9] 
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(10 4 c) 

4 _^ /t ,_ 2 - (3. 3, 5, 5-^h^*^W^g^^) V^J—fr 




mmm (104b) x-mmtsfrt^i-* ^^-4-^^-2- o, 3, 

5> 5 _^- ^^f/i/^ n^^vvl^) ^VifV (1 . Og, 3. 84mmol 
) OiH* (5mL) SSfccKU 4 8%*ft**8 (lOmL, 5 9. 3 mm o 1) 

g^^^/^T 0 * V) l^ilUt, illb^4 5 0mg«ife»i: 
1 H-NMR (400MHz, CDC13) 

6 :0.94 (s, 6H), 1.12 (s, 6H), 1.16-1.60 (ra, 6H), 2.26 (s, 3H), 3.18 (tt, 
J=12.8, 2.8Hz, 1H), 4.47 (s, 1H), 6.64 (d, J= 8. 4Hz, 1H), 6.84 (dd, J= 8. 4, 
2.0Hz, 1H), 6.96 (d, J= 2. 0Hz, 1H) . 
[0 4 4 0] 
(1 0 4 d) 

h'J7;VtP^^^Myj 4-^/^-2 - (3. 3, 5, 5—7^7* 
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mmm (io4c) (3, 3, 5, 

*zf-jv*y?xi^*y)^ 7x.;-^{0. 4 5g, 1. 8 3 mm o 1 ) ©^o 
(30ml) mm-. yk^T^bV^^T^.^ (1. OmL, 7. 3 
2mmo 1) fcMJ7^n^^^M^Si*ft (0- 4 6mL, 2. 75 

mmo i) *rw**n*s **o W2n*w«#Lfc. Rfc»*w-is«i**foK* 

^-NMR (400MHz, CDC13) 

5 :0.94 (s, 6H), 1.11 <s. 6H) , 1.08-1.54 (m, 6H), 2.35 (s, 3H), 3.26 (tt, 
J=12.8, 2.8Hz, 1H), 7.02(dd, J=8. 4, 2.0Hz, 1H) , 7.09 (d, J=8. 4Hz, 1H) , 7.14 
(d, J=2. 0Hz, 1H). 
[044 1] 
(1 0 4 e) 

4_- f4-^^^-2- (3 T 3. 5. 5- ^ Kv^f/^n^^) 7^ 
SAj -3. 6-^KP-2H-fc°Uv ; y- 1-^^>^ t-^*^* 
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mmm (io4d) -r*9mtstiithv ^ ^ y yi 4 - ^ 

2— (3, 3, 5, 5 — T V 5 ^ f-J^S? u^SrvvU) /i^^^^/l^ (4 3 

Omg, 1. 14mmolh 4- (4, 4, 5, 5-fb7^f^ [l, 3, 2 
] v^^lr^n 7>- 2 -3, Ko-2H-^Uv ? y-l-* 
^/^y-^ t —zf^/l'^X'rfri 421mg,1.36 mm o 1 ) (Paul R. Eastwood, 
Tetrahedron Lett. , 2000, 41, 3705.) fectt>*l, 2 - is* Y isaz. ? Is (2 0 
mL) (DU^-m^, V?** h U 7 ^ ^,1^* 77 ^ >v-?^ is V A (0) (65m 
g, 0. 06mmol) t 2 N)%m~r h 3J ?^7M« ( 1 . 72mL, 3. 41 
mmo 1) ttl;^ ^#ffl^T^«. 9 Otf 8 B#Hgjf# bfc 0 S^SS^t- 

„ m a±mjk z-Wm^ ^t*» fflufc. ^ftS £ MtMM-^ ^> ^ «7 a -eft 

a*^^/^* ^) tt, ffi j&ffc^fc 2 9 7 m g jAfttt £ u 

T#/c„ 

'H-NMR (400MHz, CDC1 3 ) 

5 : 0.91 (s, 6H), 1.02 (s, 6H), 1.09-1.44 (m, 6H), 1.48 (s, 9H), 2.30 (bs, 2H), 
2.33 (s, 3H), 3.04 (tt, J=12. 8, 2. 8Hz, 1H), 3.63 (bs, 2H) , 4.01 (bs, 2H), 
5.49 (bs, 1H), 6.94 (s, 2H), 7.04 (s, 1H). 
[0 4 4 2] 
(1 0 4 f ) 

4- [4-^^/1^-2- (3, 3, 5, 5 -7 h7^f^>^ p^^) ~7 ^ 
—JV\ - 1 , 2. 3, 6 -T F7b Kp tfy 
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-<>0" 

%mm (io4e) -e»iafi$ttfc4- [4-^^/1^-2- (3, 3, 5, 5- 

T h7^f;^ n^^x/jv) y=c=.;v\ -3, Ka-2H-t°yv ! y 
-l-^VSt-^f^fA' (2 9 7mg, 0. 7 2 mm o 1 ) <Di?? 
viTi**^ (3m L) mm^, VVy^^WfWt (3mL) SrADxiT 3 0 

«?RSr«iE»«|-t-« - il^i^ &3=*»i: UTUHH-fb-^* 2 8 0 m g Sr&Stfi, 

MS m/e (ESI) 312 (MH+). 
[0 44 3] 
(1 0 4 g) 

4— [4-^^/1^—2— (3, 3, 5, 5 — T h 7 * ^/^i/ ■? xj^^-^M 7x 
- 1 -zfn 1 , 2 , 3 , 6 -T f7fcKP^l> ^ jftjfeift 

-K .HC, 

Hife^J (104f) T«t£nfc4- [4-^^/W-2- (3, 3, 5, 5- 
r K7^f/^n^.^rv';i/) -1, 2, 3, 6-rh7t Knt'D 

(70mg, 0. 2 3mmol) Of h7tKo77V (2mL) 
T'afi-yT^f t K (1 5. 7 m g, 0. 2 7mmolh h V T*fe h * v'tK^ 
-fkli 5 Sf-t- h U (7 2m g, 0. 3 4mm o 1 ) ':}3 <fc tflfcBfe (2 7mg, 0 
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. 4 5mmo 1) Sr^Pxu tlT 1 2 B$n$# bfd„ S^^^J^^^^tK^ 

77 4 — (f^^^v^/— ^ ^) l^TilLT, 4- [4-^/^-2- (3 
, 3, 5, 5 —7- h7^f^ o^df-^/u) 7i^;U] - 1 — T7°n tVu— l , 
2, 3, 6 - f h 7 t Kn t° y 6 3 m g ^tf i UT#fc 0 

MS m/e (ESI) 354 (MH*) . 

tlM^^-^ 6 0 m g SrgfeHfeHflci: LTtfc. 
J H-NMR (400MHz, CD 3 CD) 

5 : 0. 95 (s, 6H), 1.06 (t, J= 7. 2Hz, 3H), 1.11 (s, 6H), 1.16-1.46 (m, 8H), 
1.77-1.89 (ra, 2H), 2.31 (s, 3H), 2.56-2.68 (m, 2H), 3.01 (tt, J= 12. 8, 2. 8Hz, 
1H), 3.12-3.24 (m, 2H), 3.76-3.92 (ra, 2H), 5.58 (bs, 1H), 6.96 (s, 2H), 7.11 

(s, 1H). 

MS m/e (ESI) 354 (MH + ). 
[0444] 

mi&ffl 105) 

4- lA-*^-)V- 2 - (3, 3, 5, 5 — T V 7* g^j^] 

- 1 - 7°d t> yv'y m.mm. 



MM (10 4g) T^it £ thfz 4 - [4-^^-2- (3, 3, 5, 5- 
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^tKolfUv'^il (5 0mg, 0. l3mmol) ©^/-;KlO 

mu mm^ i oVo^V'V j*m.m (somg, -^tjo £*n?u 7k^^^#ia 
^tfk> %i£MM.x* 2mmtmi,tc 0 ^m-^m^y^ h^mvxmm\^xn 
t^mm^mB.mm^± 0 mm^*y->-ztoz-x mitts m^tiu&m^z.vm 

1 H-NMR (400MHz, CD 3 0D) 

5 :0.97 (s, 6H), 1.05 (t, 3H) , 1.18 (s, 6H), 1.18-1.46 (m, 6H), 1.74-1.86 
(m, 2H), 1.95-2.08 (m, 4H), 2.29 (s, 3H) , 3.00-3.34 (m, 6H), 3.62-3.72 (m, 
2H), 6.99 (dd, J=8.4, 2.0Hz, 1H), 7.08 (d, J= 2. 0Hz, 1H), 7. 11 (d, J= 8. 4Hz, 
1H). 

MS ra/e (ESI) 356 (MH + ). 
[0 4 4 5] 

mmm 1 o 6 ) 

1 _^ /l ,- 4 - f5-7^^-P-2- (3. 3, 5 . 5-fi-7^W^P 



[0446] 

(1.0 6 a) 

4- (5-7/V^P-2-^ h^Z^^k) -3- 6— ^fc KP~2H-b°y 
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o— 




5-7/l^tP-2-^ f^^x^/I/^oyidg, 5. 8 8mmolK 4 
— h V Z7/U$-u ^ Z^^fr-fo—^Hr^-y- 3, 6 -v?fc Kn- 2H— t°y v 5 ^— 
1 — ^y^V^ t — y^/l'^XTsl' (4. 22g, 7. 64mmol) (David J. 
Wustrow, Lawrence D. Wise, Synthesis., 1991, 993.) h 

^ix^^v (3 0mL) (DM&mz^ f h^^MJ^x^^y^y/^^ 

A (0) (0. 34g, 0. 29 mm o 1 ) t 2 N#»7- b U AtK^ ( 8 . 
82mL, 17. 6mmol) ZtiU^ i*#iMTt«9 0 °CT? 2 BtK^ 

P 7f^77^ mm^/^/^y?^) -eitiitT, «m^^»2. 3 g ^ 

^-NMR (400MHz, CDC1 3 ) 

6 : 1.49 (s, 9H), 2.47 (bs, 2H), 3.58 (t, J= 5. 6Hz, 2H), 3.78 (s, 3H), 4.01-4.06 
(ra, 2H), 5.78 (bs, 1H), 6.77 (dd, J= 8. 4, 4. 4Hz, 1H), 6.88 (td, J= 9. 2, 3. 2Hz, 
1H), 6.91 (dd, J=8. 8, 3.2Hz, 1H). 
[0 4 4 7] 
(10 6 b) 

4 _ ( 5 -^y^j-p— 2 b^u^y-i-^/v^'yi t 



Mm (10 6 a) -e^3t$tbfc4- (5-7/^n-2-^ Y^-^y =c=-jV 



o— 
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) —3, Ko-2H-lfy^y-l-^/^it-^f;ux^T/v ( 

2. Og, 6. 5mmol) ©^/-;M3 0mL) 10°/o^°7^ 

i*m.m (o. 9 9 g, -^Tk) ^riDx.s 7k*^^#ffl^;T> srjaEM.-ei 7B#n.m 
mmit^ 2. o g §r^^?ft^ t b-rttfco 

1 H-NMR (400MHz, CDC1 3 ) 

5 : 1. 48 (s, 9H), 1.50-1.82 (m, 4H), 3.06 (tt, J= 12. 8, 2. 8Hz, 1H) , 3.55-3.62 
(m, 2H), 3.78 (s, 3H), 4.01-4.06 (ra, 2H), 6.77 (dd, J= 8.8, 4. 8Hz, 1H), 
6.81-6.93 (ra, 2H) . 
[04 4 8] 
(10 6 c) 

4 — Z7jUsj-u — 2 — b°^U ^-4-/f/l/7x;^ 



mmm do 6b) (5-7/^^-2-^ b^->-^^^/^ 

) ^yv ! y-l-^#yit-yf/H7T/l' (2. 0g, 6. 4 6mmo 
1 ) <Dv^ nxi*$l/ (50m L) mWX^, ^ul^h]) Zfv * K (lM-f h ^ 
tFn77*, 19. 4mL, 19. 4 mm o 1 ) IriB^ «6 OtT^ 

s m.£.f&yo t \^xn&®W:<vWM4k&yo 8 4 O m g £r#7t 0 
^-tfMR (400MHz, CDC1 3 ) 

8 : 1.80-2.00 (tn, 4H), 2.80-3.16 (in, 4H) , 3.44-3.54 (m, 2H), 6.59 (dd, J= 
9.2, 3.2Hz, 1H), 6.64 (dd, J= 8. 8, 4. 4Hz, 1H) , 6.75 (td, J= 8. 0, 3. 2Hz, 1H) . 
1 Hft&'WfeX%tefc'otl 0 
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MS ra/e (ESI) 195 (MH*) . 
[0 4 4 9] 
(1 0 6 d) 



mmm (io6c) x*mi&tsinfc4-7/u*v-2-¥'<}) v>^-4 — ij^-y 

=^/—;V (8 4 Omg, 4. 3 O mm o 1 ) <D"r F7tKo77y (20m L) 
Mjxf/I/T^y (O. 7 8mL, 5. 5 9 mm o 1 ) <t— ^S^t — 
10 ( 1 . 03g, 4 . 7 3 mm o 1 ) £r)l|Iifc!jp?U MUX* 1 R#K 3 0 #Jf i$ 

g Sr#tfe»«*i: bT#fc 0 
15 l H-NMR (400MHz, CDC1 3 ) 

5 :1.48 (s, 9H), 1.50-1.62 (ra, 2H), 1.77-1.85 (m, 2H) , 2.70-2.90 (m, 2H) , 
3.00 (tt, J= 12.8, 2.8Hz, 1H), 4.16-4.32 (m, 2H),5. 21 (bs, 1H), 6.67 (dd, 
j= 8. 4, 4. 4Hz, 1H), 6.75 (td, J= 8. 4, 3. 6Hz, 1H), 6.81 (dd, J=8. 4, 3. 2Hz, 
1H). 

20 [0 4 5 0] 

( 1. O 6 e ) 

4 _ ( 5 - 7;VtP - 2 - b !J 7;^t p ^ ^ y^;^-;^^r V7x^;U) 
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(10 6d) T?SBt£*L;fc:4- (5-7/l/to-2-tKo^>7* = 
jv) tVi)v>y-i-jj;i/tNyit-7'f^f^ (3 6 0mg, 1. 2 2m 
mo 1 ) f7t Ko77^ (1 OmL) %ftt^ tK^^^ h U (^146 

0%, 5 8. 6m g, 1. 4 6mmol) ^tK^T^X. 1 0 bfc„ ^ 

CD^-B^l-. N — /Wtf* ( b y 5 K) (4 7 9m 

g, 1. 3 4mmo 1) ItM*., IfiX' 1 8 R#lfflJ£# bfc 0 K^^^fP^ 

^c^Av^-T 6 ^ >-) ^XM^ Lt, ^M^fe 5 2 3 m g ^H&TfitM^ £ b 
^-NMR (400MHz, CDC1 3 ) 

6 : 1. 25 (s, 9H), 1.40-1.90 (m, 4H), 2.70-2.92 (m, 2H),3.00 (tt, J= 12.8, 
2.8Hz, 1H), 4.16-4.34 (m, 2H), 6.88-6.96 (ra, 2H), 7.01 (dd, J= 8. 8, 4. 8Hz, 
1H). 

[0 4 5 1] 
(1 0 6 f ) 

4- [5— -7;\ss*-u - 2- (3, 3, 5, S-fh^^f/^P^f-l- 
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y ( / O 

mmm aoee) -vmrntsti-tt*- (5-7^0-2-^)7^^ 

(5 2 3mg, 1. 2 2mmo 1), MMM (4b) T?»3ftS*Lfc4, 4, 5, 5 
_^ h =^=^_ 2 - (3, 3, 5, 5 -7" b7^^>'^ n-^-tf— 1 
/W) [1, 3. 2] mt^t 1 ^ (3 8 7m g, 1. 4 6mmo 1 ) #5 £1*1 
2 _^h^v^*>' (lOmL) ©S^l-s ff7^M)7x^;U^ 
7^y/-?7^A (0) (71mg, 0. 06mmolk 2 N^Hft^ h !> 17 AtK 
(1. 83ml, 3. 66mmol) £*!J;U ^*»B^T^^ 9 O °Ct? 

% vu*W7A^^ f^7^ (a**^/^* ^) ~e**Mu-c. 

2 4 5 m g ^ttfei^i UT#fCo 
^-NMR (400MHz, CDC1 3 ) 

5 :0.92 (s, 6H), 1.01 (s, 6H), 1.24 (s, 9H) ? 1.42 (s, 2H), 1.50-1.72 (m, 
4H), 1.85 (s, 2H), 2.58-2.98 (ra, 3H), 4.10-4.32 (m, 2H) , 5.25 (s, 1H), 
6. 76-6. 88 (ra, 2H) , 6. 97 (dd, J= 8. 4, 2. 4Hz, 1H) . 
[0 4 5 2] 
( 1- O 6 g ) 

4 _ [ 5 -7jU±U-2- (3. 3, 5, 5-7f7^^P^f-l- 
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F 



(106f) X*m&£ftfr4- [5-7/^n-2- (3, 3, 5, 5 
-t h 7 ^ f n^^f - l -x-;i/) y ^=-jv~] v 5 :/— l — 

^W. t — -f^-As^^Tfls ( 2 4 5 m g , 0. 5 9 mm o 1 ) (D n a ^ $ 1/ ( 
3mL) fi§8£fc\ MJ7^tn^i (3mL) SrADX., tiBT'3 O^FbTOUc 

3f ttx £ LT^fe@ft:©^If^ 2 2 0 m g 2r#7c 0 

^-NMR (400MHz, CDC1 3 ) 

5 :0.92 (s, 6H), 1.01 (s, 6H) , 1.42 (s, 2H), 1.74-2.40 (m, 6H), 2.76-3.04 
(m, 3H), 3.44-3.52 (m, 2H), 5.22 (s, 1H) , 6.71 (dd, J= 10. 4, 2. 4Hz, 1H) , 6.84 
(td, J= 8. 4, 2. 8Hz, 1H), 6.97 (dd, J= 8. 4, 2.0Hz, 1H) . 
NH© 1 Htt#£"e#!tC^ofc 0 
MS m/e (ESI) 316 (MH + )- 
[04 5 3] 
(1 0 6 h) 

1 —Zf^/U— 4 — [5— ZJk^B-Z 2— (3. 3. 5, 5— f b7^f-^V^P 




F 



MMM (l o 6 g) -eiSBt£*Wb4- [5-7/1^-0-2- (3, 3, 5, 5 
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— y" h 7 ^ f^v'^ n^^rf - l -x y ^=^;V~\ t'^y i?y ( 7 0 m g , 
0. 22mmo 1 *B^) ©fHtKo77y (2mL) 7*^/WT^f 
tF(l9. 2mg, 0. 2 7mmol) N h V T* h ^r^TK^btS 5 *^ £ 
A (71mg, 0. 3 3mmo 1 ) feit/^i ( 2 7 m g , 0 . 4 4 mm o 1 ) 

g^c^^/^:^^) t-TlS^bT, l-y^-^-4- [5-7/^n-2- ( 
3, 3, 5, 5 h7^ ^fri/V n^^-tf— 1 -=c=.jv) y ^=./U] \?^<y *J 
10 y5 5mg^M»at#f:„ 

MS m/e (ESI) 372 (MH*) . 

15 ft?S^4 7 m g £rf£Jtfe@#:£: LT#fc 0 
Hl-NMR (400MHz, CD 3 0D) 

5 : 1.02 (t, J= 7.2Hz, 3H) , 1.10 (s, 6H), 1.12 (s, 6H), 1.40-1.52 (ra, 4H), 
1.68-1.80 (m, 2H), 1.92-2.06 (m, 6H), 2.82-3.22 (m, 5H), 3.60-3.72 (ra, 2H), 
5.30 (t, J= 1.6Hz, 1H), 6.93 (td, J= 8. 4, 2. 8Hz, 1H), 6.99 (dd, J= 8. 0, 2. 4Hz; 
20 1H), 7.05 (dd, J= 8. 4, 6.0Hz, 1H) . 

MS m/e (ESI) 372 (MH*) . 
[0454] 
mMM 10 7) 

1 — y^ju— 4 — T5— 7/v^-p-2— (3, 3. 5, 5— T Y y * "J- n 
25 ?^^>v\ bXp^y mm. 
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mmm (io6h) ■v^mztnz 1-^^-4- [5-7/^0-2- (3 

, 3, 5, h9^^-^>^rn^^-^--l-^=-M 7x=;i/] ^!J^ 

$|t (4 7mg, 0. 1 2mmo 1 ) tfM * / — A' (3mL) 10% 
^v^A^fJt (lOOmg, -g-Tk) Srftl*:. 7K^^f^#ffl^T> fffJBEML"t*4 

Mi-NMR (400MHz, CD 3 0D) 

5 :0.97 (s, 6H), 1.03 (t, J= 7. 2Hz, 3H) , 1.08-1.16 (m, 2H), 1.19 (s, 6H), 
1.18-1.52 (ra, 6H), 1.72-1.84 (ra, 2H), 1.94-2.10 (m, 4H), 3.06-3.26 (m, 6H) , 
3.68-3.80 (ra, 2H) , 6.88-7.02 (ra, 2H), 7.30 (dd, J= 8. 8, 6.0Hz, 1H). 
MS m/e (ESI) 374 (MH + ). 
[04 5 5] 

(mmm 1 o s) 

1— [2- (4 — is? p^p M 0 /i^^^-;V\f^<y 9 Sls— 1 zzdJkl 2-2L~2k2 ~ 3 
, 3, 5, 5 - f h 7 ^ ^v'^ p ^^f / 




[0 4 5 6] 

(10 8a) 
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1— (2 — yp^7a=^ ^) — 4 — vzfv Wf/^t:°^7^y 




1 - (2 — yp^7x= /V) \f^<=7i>^ (3. Og, 12. 4 mm o 1 ) ©r 
h7kKP77^ (30mL) |g«fct£ N (0. 7 lmL, 12. 4 mm o 1 

k DT'n^y^^/l^t K ( 1 . 3 9mL, 18. 6 6 mm o 1 ) *5 J; U 
hV Ti? h Zci/fcmfcfeoB'f- V V (4. 2 2g, 19. 9mmo 1) 

h^77^ - (^g^^/V/^^ ^) tSlLT, SSSffc£*4&3. 7 7 3 g 3r 
^-NMR (40OMHz, CDC1 3 ) 

5 :0. 13-0. 16 (ra, 2H), 0.52-0.57 (ra, 2H), 0.87-0.95 (ra, 1H), 2.34 (d, J= 6. 4Hz, 
2H) , 2. 60-2. 85 (br, 4H) , 3. 03-3. 17 (br, 4H) , 6. 88-7. 55 (ra, 4H) . 
[0 4 5 7] 
(10 8b) 

1- [2— (4-v^ cr^P Wf/l/f^7'7y- 1 — < M Z7^^/U] -3 
. 3. 5, 5 — T Y"7 ff-JV-S? Xi^^r^rJ—jV 




(108a) -e§gi££*Wc 1 - (2-7*P*7i=/I/) 
at'/Mf-^t 0 ^^^ (7 0 0mg, 2. 3 7mmo 1) ©t?kf f7t Kb 
77> (7mL).^fc ^?fl.- 7 Ot"Cn-^f/HJ ^t7A (1. 6 OM^ 
V>fflBL, 1. 6 3mL, 2. 6 1mmol) £r 3 ^BH*»»tTj(IT bfc„ |^^# 
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tt? 4 5 &mmw&. *:<D&r&m&m^ am.- 7 o t-e 3 , 3 , 5 , 5 -t h 

^^f/^o^t/^ (0. 49mL, 2. 8.5mmol) 4 ftfflfrlfX 
^-NMR (400MHz, CDC1 3 ) 

6 : 0. 12-0. 17 (ro, 2H), 0.53-0.57 (m, 2H), 0.85-0.95 (m, 1H), 0.93 (s, 6H), 
1.13-1.79 (ra, 6H), 1.38 (s, 6H), 2.26-2.33 (ra, 2H), 2.34 (d, J= 6. 4Hz, 2H), 
3.00-3.04 (ra, 2H), 3.09-3.14 (m, 4H), 7.15 (ddd, J= 7. 8, 7.8, 1. 4Hz, 1H), 
7.22 (ddd, J= 7. 8, 7.8, 1. 4Hz, 1H) , 7.31 (dd, J= 7. 8, 1. 4Hz, 1H), 7.36 (dd, 
J=7. 8, 1. 4Hz, 1H), 8.11 (brs, 1H). 
MS m/e (ESI) 371 (MH + ) . 
[ 0 4 5 8] 
(I»U 0 9) 

1 uyv \£;v^ = f-;v— 4- f 2 — (3. 3, 5, 5 — *r V g * g2k±^ p 




I1«3J (10 8 b) X*mmi5*ltcl- [2- (4-i/^ n^otVl/^^/Wt: 0 ^ 
7>?y- l— Z7^~/isl —3, 3, 5, S-fhy/f/^P^fy 
^ (2 5 0mg, 0. 6 7 5mmo 1 ) N 7k (0. 1 2mL) ioi^M)?/^ 
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U%&& (1. 0 4mL, 13. 5mmo 1 ) tt-UMUX* 2 1 Hf|j| 

L7c 0 bfc 3r^JE$!fi§ L.T#fca?S Mv/^ ^ A ^ p b 
Jf?7 4— m^^^y^^^) T«bT, tlft^2 18mg?rife 

1 H-NMR (400MHz, CDC1 3 ) 

6 : 0. 11-0. 15 (m, 2H), 0.51-0.56 (ra, 2H), 0.85-0.95 (m, 1H), 1.02 (s, 6H), 
1.07 (s, 6H), 1.39 (s, 2H), 2.17 (d, J= 1. 4Hz, 2H), 2.29 (d, J= 6. 4Hz, 2H), 
2.50-2.75 (br, 4H), 2.95-3.10 (br, 4H), 5.50 (t, J= 1.4Hz, 1H), 6.95-7.08 
(m, 3H), 7.16-7.20 (m, 1H). 
[0 4 5 9] 

mmm no) 

4- [4- [2 — (3. 3. 5, S-fhT^f/^P^'^) 7 ^.^AA 



mmm (8b) -ea^t^ttfci- [2- o, 3, 5, 5-^ b 7 t^jv*/? 

u^^-yjV) ~7 hV^v 5 ^ (16 0mg, 0. 5 3 2mmol) N * J-jls 

fc^/Hr h^(0. 058mL, 0. 692 mm o 1 ) $3 £ n n Jft/l' -A ( O 
. 7mL) (Dm^^m*:, fl*ifi^iB."T? 2 1 B#fBJ 3 0 b7c„ ^M^?r^^ 

» ■VmmV^, 1 5 5 m g ^#fc„ 

MS m/e (ESI) 371 (MH + ). 
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[0 4 6 0] 

mmm m) 

4 - T4— [2 — (3, 3, 5, 5 — T h =7 t^)^? u^^-^/U) •? =c=-;V~\ 




• HCI 



(H3&0U 1 O) -C^5t^tL7t4- [4- [2- (3, 3, 5, 5—7^7* 
*f-)\,*str u^^r-^/U) 7x^] t^v'V-l-^'^] — (1 

3 8mg, 0. 3 7 2mmo 1 ) joit>V ^ 7 — /V ( 1 . 5mL) 

^ISfflT**^!! 5 3fg^- h V $M (14. lmg, O. 372 mm o 1 ) &'p 

u-rojp^L, ra^fe#Tte 2 B#p B i*f# bfc„ s^m^^^bT ^= •> 

— ft: (19mg, 0. 0 5 1 mm o 1) ^x^;l/7;I/n-^-^ixf 
|§p^$j!Lfc^ s 4N«<b**BH»^^/l4*«E (0. 0 14mL, 0. 056 

mmoi) &imx.tz. 0 ^(Dm&mm&Mfzmm^xmbnfrmmmfc&v^^ 

Mik&m 2 1 m g <H#7C 0 
MS m/e (ESI) 373 (MH + ) . 
[04 6 1] 
(MMM 112) 

1- (3-7/l^^-P^/^) -4- T2- (3, 3, 5, 5-rh7^f/^ 
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- HCI 



(H1FUH) fc&\,^T*mfob bT^it$^Xfc4- [4- [2- (3, 3 
, 5, 5-rF7^f^P^^) 7x=/l/] fc^^ v 5 ^- 1 — ^ 
2—^-^-/1^ (4 Om g , 0. 10 7 mm o 1 ) ©i/^ xi u ^ ? >- (lmL 

) nm\^ 7 o °cx\ a,t =■ y an h y uk(dast) ( o 

. 017mL, O. 128mmol) £rj&nx.7c 0 *Hft*rM.* t?#?S. \*t£& h 1 

y*W7^o^b^77^- (^g^^vi^/^:^ » u l- ( 

3-7^^-n^^/U) -4- [2- (3, 3, 5, 5-ff7^f/^a^ 

^/U-zc^ y — /W£$S#? t, 4 N^bTk^i^^^^-/^^ (0. 0 0 2 m L) £: 

7°* ^m^^^-C'gfe^^ »JBE|£*!li-5ii:l::J:U^ ^IfeH^©^®^^ 2 . 
7m g £r*#7b 0 
MS m/e (ESI) 375 (IflT). 
[0 4 6 2] 
(H«!i 113) 

1- {4— T2— (3, 3, 5, 5-ff7^W^P^^) Z-ElE^J 
^7V^- — f /W ^drjj->— 2 — -^^^ 
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• HCI 



mm (8b) T^it^ttfcl- [2- (3, 3, 5, 5-fh7^f/^ 
n^>;l/) 7x-^] t°^7^y (1 2 0mg, O. 3 9 9mmolK 1, 2 
-i^^t^ (2 4 Omg, 2. 3 9mmo 1) ^J:tF2-7°n/V-^ 

(0. 8mL) <DW&m&^ *\~m.8 OtT'l 8 R#^jf # bfc„ KJfc$S^«&«r«ffi 

^7"^) fill, 1— {4- [2- (3, 3, 5, 5-rh7^f^n 
^^cis/is) -7z^~}V] \?^=7 -Jiy— l ^=ar^v— 2 

#:i:LTl 1 6mg#fc c iOjM (1 2mg, O. O3 0mmol) 1:^ 
^vWt—fvWZl&fl? U 4 N^b7K*@^^^^^^^ (0. 0 O 8 3 m L , O. 
O3 3mmol) Srinx.7b 0 Sr«JEE LT# e>ftfc2S8E@#£ v 5 

fl^HUS-ffc^ lOmg £r?#7c 0 
MS ra/e (ESI) 401 (MH + ). 
[04 6 31 

(2li£0»Ji i 4) 

1- {4- T2- (3. 3. 5, 5-f hfyf^P^^) :7a=/l/] 




- (3, 3, 5, 5 
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-^-^ (298mg, 0. 80 2mmo 1 ) &£Zf.* * / — (3mL) <D*1^ 
«.^^?7fci^b{5 5 h y 17 A (3 6. 4mg, 0. 9 6 2 mm o 1 

#:|rifeifti:UT2 6 9mg#fc 0 roiIUi07^fr (2 0mg, 0 
. 0 5 4mmol) fr^/UT 7^ — /^-mm^^fDm^M^M UTc^s 
10 4N^7K^^^^^S (0. 0 15mL, 0. 0 5 9 mm o 1 ) SrAP^fc 

mmxm&&, m&.&%k-rz> r^ia^ m&mw-<oumik&m 2 0 m g <H#fc 

o 

MS m/e (ESI) 373 (MH*) . 
15 [0 4 6 4] 

{mmm \ 1 5) 

2- {4- [2- (3, 3. 5, 5 — T Y *7 * f fris # p^3^>/W) ;7 ji^/l-] 




• HCI 



20 XHJgM2 5) -C^P^^^ b-C^3t$tt7c 1 - {4- [2- (3, 3, 5, 5 

(80mg, 0. 2 16mmolK 1, 2-^ h=3rS/x^y (2. 5m 
L) fei^t-7°^7-^ (0. lmL) MOtfp-h^xy 
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7M^/MWy^7=K (TosMIC) (46. 4m g, 0. 2 3 8mm 
o 1 ) t$ V t -Zf h*-> F (34mg, 0..3 0 2 mm o 1 ) SriPx^ |^ 
^#TT'9 0^t#tfc o *Hfi«MH: LT. £ K 3 0 ftmmW bfc 0 ^(D 

»7!)- frSr&SfeTft^i LT6 6mg#fc 0 ^<Dik&%0 (6 6mg, 0. 
173mmol) n D ^ ^ y-Hlxf Lfcf , 4 Nit-fbTK^ 

^n^/i^j£ (o. 04 6mL, 0. 1 8 mm o 1 ) &Mx-f~ 0 ^(Dfg-gi^&r 

jEE*a*-f s r. t ^ «t t> . ^HA^sus-fb^ 6 5 m g ^#fc„ 

MS m/e (ESI) 382 (MH + ) . 
[04 6 5] 

l-77^-3-^/Mf/V-4- [2- (3, 3, 5, 5-rf7^fW 
g^^VVU) gjr^Zk] bT^7^^ 



HJfi^lJ (8 b) tC33V^3Sl3t^^l-[2- (3, 3, 5, 5-fh7^f/l' 
iX^n^^iX^) ^rc^/l^] fcX^ v>V (50mg, O. 16611111101), ^9 
V- 3— TJ/^VW^t: K (0. 0 2mL, 0. 2 3 1 mm o 1 ) *5 XXfT h 9 t 
Kn77y (3mL) tZl, b V Ti? h * i/TKSNtlfa 5 ^ MJ 17 A (4 

3mg, 0. 2 0 3 mm o 1 ) ^Bit, 0^flj|#Lfc o SJSM^ 
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,1^^,1—4- [2- (3, 3, 5, 5-Tb7^f/^n^^) 7 

tWi^#tfc 0 j2^^^^bT#7c@^^^bTtlM^#»3 3 

MS m/e (ESI) 381 (MT). 
[0 4 6 6] 

(mmm in) 

l-v/^P7'Pt:°;^f^-4- T2- (3. 3, 5. S-fhT^f^P 
^^S/7W) 7x^] tf^^v^ *»^;*;Hfr^i&fe; 



[0 4 6 7] 

(117a) 

MJ:7^a-P;*»^:*/U*^ife 3. 3, 5. 5 — T b 2 * gvk>l£ p^^ jj— 
1 — j^/U^jxtvU 



:*#H«T-Cx 3, 3, 5, 5-fF^f^p^t;v (100. 




• CH 3 S0 3 H 
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0 g, 6 4 8. -3mm o 1 ) *$s.foT h7t Kc77^ (750m L) \Z.W& b 
. «-7 0°C^T^iPL.m#L-fc o Rfc#T*.i3«*«£'#>*fc\ tf* (hP 
^ ^-A-v- y A) 75K!Jf!>A (1 Mf h7t KB7 5 7 7 8 m L , 7 
7 8 mm o 1 ) £r 3 0 ^K^ttTlT U £ k i^^ftTT' 7 0 #[SH»# b7c„ 

5 &^T% ^(D^MtMfh7t KP77y (1L) ^«?bfcN-^cc 

n^tT7 ( bp ^ ^^./U^W 5; K) (2 5 4. 8 g, 7 1 3 mm o 1 

^^fc^m^^ii^^ (i. 5D zb^mwT. mm.m 

(4 5 0mL) <D&7k (5L) ^SrSnx.fco Lfc££><3f#M^ *T«JBS:^ffitU ' 

„ &i^T*<©^^*i&fn^4ft7k (i. 5D N mm^m^m-)- b v !7A7j< (i. 

15 17A (l. 5k g ) -Cjf#Tl-3 o#WJ(£j*bfc:. 8#Mfl«r*3cU ift?RS:«JBE 
T^^bTto »fettfc^ffiS:-ixy DVWfWxi'v b7*7-7<<— (^=¥-y->- 
) -C»liU ^V^^H^b. tlM^#>5 2 0. 9 4 g ***Efe»«*t u 

1 H-NMR (400MHz, CDC1 3 ) 
20 6: 1.05 (s, 6H), 1.10 (s, 6H), 1.35 (s, 2H), 2.09 (d, J= 1. 2Hz, 2H), 5.51 

(t, J= 1.2Hz, 1H). 
[0 4 6 8 3 
(117 b) 

1 -- fp-2- (3 . 3, 5 t 5 -7 !> 7^ f P^H- 1 
25 -^y^jy 
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HJ7/^P^^^*^i 3, 3, 5, 5-rh7^^^n^f 
-l-i^/l/X7f^ (16 0. 0 g , 5 5 8. 8 mm o 1 K 2-=bn7x^ 
; ^nyg(9 7. 9g, 5 8 6. 8mmo 1) HWl, 2-v^h^v-^ 
y (92 OmL) ©Sft-fr*^ ^Jf#T7r. 7^ ( 1 .1 8 . 5 g, 

1. l2mol) *5J:T>*M7X (2 3 0mL) %*Px.fc 0 &V^^^#>4^JiE 
(^M3?S*k ff7^ (fj7xs^7^) (0) ( 

2 9. lg, 2 5. lmmol) tV^7 7^3rt?:f i^T'f 

f Co T*4SlF B l3 0«Lfc o 

5> 5 _ f ], 7 ^ f ;kv'^ n^^t- 1 " x^;H^T7V©ilr 17 0. Og 

(593. 7mmol) fcfcJI U fc-tlB£ 

ufc±-x:\ -tie £ h^<e>5D££#*5 «t t>^i® -e $ b ^ 2 rn^os ^f?o rt D 

• &t>^tifcfoM&mz-^ mm=^f-^ a. sd ^tk (4D ^ap^s 5#ra 

utfb<*»u^^ u fcmnzhtemm^* ud 

P*W7^P"7h^77^ (j»xf;l//^dffy) "ClftttU *WT? 

IftjBEttftU ««^*4 0 7. 3 0 g^feHfri: bT#7t 0 
l H-NMR (400MHz, CDC1 3 ) 

5 : 1.046 (s, 6H), 1.053 (s, 6H), 1.41 (s, 2H), 2.02 (d, J= 1. 6Hz, 2H), 5.37 
(t, J= 1.6Hz, 1H), 7.26 (dd, J=7.6, 1. 6Hz, 1H) , 7.33 (ddd, J= 8. 0, 7.6, 1. 6Hz, 
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1H), 7.49 (ddd, J= 7.6, 7.6, 1. 2Hz, 1H) , 7.74 (dd, J= 8. 0, 1. 2Hz, 1H) . 
[0 4 6 9] 
(117 c) 

2- (3. 3. 5. 5-f >7^f-/^P^^) 7^=-^T^^ 



l-=hD-2- (3, 3, 5, 5-7" Y=7 t'f-^yt*^- l-^—A' 
) -<^if^ (130. 0 g, 501. 3mmo 1). 1 O — ( 

13. 0 g, ^7K) fei^W/l'^^ (18 2 OmL) ©?i^<OAofc 

(7 0 OmL) t^^y ( 2 O OmL) T?*3* U *87MKBfc7- b P *A 
(2 O 0 g) -Cif#T^ 2 O^m^Lfc ^^J^r glass m i c r o f 
i b r e filter *rffl^T**U If ?r^Ttillfc±^It5r 
£: &31 J; 9 . afS-fb^fe 3 4 5. 7 6 g «r#Wfeife*fcW £ LX#fc 0 
X H-NMR (400MHz, CDC1 3 ) 

6: 0.95 (s, 6H), 1.13 (s, 6H), 1. 08-1.36 (ra, 4H), 1.59-1.62 (ra, 2H), 2.86 
(tt, J=12.4, 2.8Hz, 1H), 3.63 (brs, 2H), 6.70 (dd, J= 7. 6, 1. 2Hz, 1H) , 6.78 
(ddd, J=7.6, 7.6, 1.2Hz, 1H), 7.02 (ddd, J= 7. 6, 7.6, 1.2Hz, 1H), 7.12 (dd, 
J= 7.6, 1. 2Hz, 1H). 
[0 4 7 0] 
(1 1 7 d) 

1- T2- (3. 3. 5, 5-Tb7.^^P^^) 7x^/W ] g^Z 
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H 



2- (3, 3, 5, 7*^75^ (16 

8. Og, 726. lmmol) t 1 , 2-v^ n trt-^if;/ (1 2 0 OmL) 
fc* ^ ^ ( 2 - ^ n a ai^/V) T 5 (155. 5g, 871. 

3mmo 1) felPjtfc. t©W»*«mT, 1 9 0«Ct? 7 B#P H im# 

*bfc 0 Jl1B£I^-*<7— /v^^Sr> P5l*<DEffi*fl=*5 «fct^Mire$ bfc 1 lei 

Ms^an-^^^sjca^**^ 31 ^ < 6L) ^* (1L) 
ufc 0 Jt©a^w«r^ (i. 3kg) b?^ (5D ^a-a-«j4»^* 

(2D -ettl±}bfc 0 ^te*fc*«MI«rs ^fo^TK (3D "T*m&& 

\ mTkmmrhvvj* o. 5k g ) -cia*ufc. toi^ut, 

Wt^^/^^) -cttiftU *V>"C«fff6«ftt.N SIft'^»2 4 1. 6 7 g 

*5V^ ^«»«JjRAtfclW*i:tT % 12 6. 2 g<D^^^#e>ttfc 0 ^ 
©Mf'^f> (15 OmL) SriP^ 0"C"e 2 «FlWME#b/t 0 £Cfc*rffl 
4fe*K3IT«HU ^cVNTf»JEfe«kU 111^4 2. 7 4 gSr^*6@#t 
LT#fc„ £*ih. aUS-fb^ 2 8 4. 4 1 g LT^fc 
L H-NMR (400MHz, CDC1 3 ) 
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5: 0.93 (s, 6H), 1.13 (s, 6H), 1.17-1.35 (ra, 4H), 1.42-1.46 (m, 2H), 
2.84-2.87 (ra, 4H), 3.02-3.04 (ra, 4H), 3.60 .(tt, J= 12.8, 2. 8Hz, 1H) , 
7. 06-7. 18 (m, 3H), 7.23 (dd, J= 7. 6, 1. 6Hz, 1H) . NH©lHli#^T^^ 
ofc 0 

[04 7 1] 
(1 1 7 f ) 

1 — y^r p/p \f?V^^-jV- A- [2- (3, 3, 5, 5-7h7^f;^P 
^*rfM 7a^/l/] ^±2-2>I 



1— [2- (3, 3, 5, 5 —*T h7^f/W u-^df-vvl') 
?S?y (2 4 1. 6 7 g, 8 0 4! 3 mm o 1 ) % WWi ( 4 6 . OmL, 8 0 4. 
3 mmo 1 ) fcit;fh7tKn77y (3 3 0 OmL) ©Mt N frMMm. 
Ttefflfrlsfc&h^ is? P7°n/^*;wWt K (6 4. 8g, 9 24. 9m 
mol) b7tKP77^ (2 0 0mL) <^«l^^^Sr*Px.fc„ 10^11 

wistL&s *<DELj&m&m\^ hv h^i/frmik&sm-rh}) vj* (238 

. 6g, 112 6 mmo 1 ) ' Sr 8 ftfflti*t}X'J> b-fo^B^fCo 
SaTt3l*IHI»#tfc. 

8r^*MJ->' (2L) £7K (1L) ^-C#-|RU/c 0 -t^SE-g^Sr, ^ 
m%VVJ* (6 6 7 g) i:7K (3. 5L) ©j®^*l2:^#TfcaPx.*:„ bfib 
<*#b«Htb;fc«te*»»fc$HRU *(D&mm&* (2L) *3.fctHfifMfeifc 
7K (1. 5L) ^il&WKifcft-bfco *©#«JS&&7W5EBH- b P !7A (1. 5 
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fr\,^x*mEEmm^mmm*mc 0 z<Dmvt&.&m&t^*' (id 

jilt, g 1 a s s microfibre filter Srii LT^F^^^^i* 

R#M#EE|6*t-5 - £ m J: 0 > ^S^fb^^J 2 8 0. 7 g t tx#fc, 

l H-NMR (400MHz, CDC1 3 ) 

8: 0.12-0.16 (m, 2H), 0.52-0.56 (ra, 2H) , 0. 88-0. 96 (m, 1H), 0.92 (s, 6H), 
1.12 (s, 6H), 1.13-1.34 (ra, 4H), 1.41-1.47 (ra, 2H), 2.32 (d, J= 6. 4Hz, 2H), 
2.40-2.98 (br, 4H), 2.94-2.96 (m, 4H), 3.58 (tt, J = 12.6, 2. 8Hz, 1H), 
7.05-7.18 (m, 3H), 7.22-7.24 (ra, 1H). 
[04 7 2] 
(1 1 7 g) 

[2- (3. 3, 5, 5-f h7>f^P 
^sfrvVlQ 7££Z}j ¥S5LZj£kl * 9 



[2- (3, 3, 5, 5-f f7^f^ 
p^^/W) ^^^/V] tV7i?y (2 7 7. Og, 7 8 1. 2mmol) 
=f-,V=c=f-;V^y^ (2 4 9 3mL) ©I^?r, «8 1 "CtrflnSTJf^ bfc Q 
^rH, ^^y^*Vi (7 6. 5 8 g, 7 9 6. 8mmol) ?:3^W 

^^/^^/KT-h^ (lOOmL) SrJBWC, SUO^^^^^U 
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(1 6 6 2mL) 

— 7"*^ (1 1 0 8mL) (D^^^iBX-s f#b;ft7c«^£:. «6 5°C 

?&&«l!U ^ffiLfc@&£iiflLfc„ ^cdH^^^^ (3 3 0mL) - 
-^T 0 ^ (2 2 0mL) ro^S^-egfc^b, ^^-C4B#Ffl©§IUil^^U7c 
„ ^tr®^^ fflmft«fc«Sr«v^"r7 0 , C-e6«PWft^ft•t-«-i:^-J:9^ 
^M-fb^ 3 3 5. 9 g ^r^l-fe t&**£tfl £ bT#fc 0 

X H-NMR (400MHz, CDC1 3 ) 

5: 0.47-0.51 (m, 2H) , 0.81-0.85 (m, 2H), 0.94 (s, 6H) , 1.10 (s, 6H), 
1.15-1.43 (ra, 7H), 2.85 (s, 3H), 2.95-3.11 (ra, 6H) , 3.43 (tt, J= 12. 6, 3.0Hz, 
1H), 3.52-3.61 (ra, 2H), 3.80 (br d, J=11.2Hz, 2H), 7.13-7.26 (ra, 4H) , 11.11 
(br s, 1H). 
[0 4 7 3] 
»JH8) 

2 - {4 - r 2 - (4 - t —-f^iVi/* P^^vVkO Z-^^Zk] t^^v^-l — 
^/V-} -N-7°Pb';i^7t K jftife^ 

MS m/e (ESI) 400 (MH+). 

2 - { 4 - f 2 - (4-t --ff-iV^t U^^JU) Tje^M g^iZ 1 = 

MS m/e (ESI) 386 (MH + ) . 

4-^Q-j^-l- [2- (4- t -rf^f-JVl/? P^^'^) 7a=;^] fcf^S? 
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^- 2 -Hr^ 

MS m/e (ESI) 405 (MH*) . 

2- (4- f 2 - (4- t -^;^^P^f- 1 -J^— /l>) ^zcrzy^l 





MS m/e (.bbl./ ooQKwt ) • 

1- [2— (4— t —Zf^-/^>^ n^^v'/V) 


yl^] — 4 — v-^ a 


MS ra/e (ESI; 355 UWH;. 

1 — L 2 — (.4 — t — s^r/i'^/v P^-^-tr — 1 — ^3-— 


.jls) y ztl + — /U"J — 4t — v 


MS ra/e (ESI) 313 (MH + ). 

1 -7 7/-3--1 ^/T/l / -4- L 2 — (.3, 3, 


o , o — T h 7 / T /''/y c 3 


MS m/e (ESI) 381 (MH*). 

1- T4- (4-p< b^r^t 0 -<y *?ZS- 1 — - f/U) - 


•2— (3, 3, 5, 5 —7" h 


'yt^^st a^de-^— 1 — ^^^/l^] —4 


— :7°in tVu-bf^^^i/ 


MS m/e (ESI) 454 (MH*). 

2- (4— [2— (4- t -7f/l'V'^n^ :3 f^) 




-Y/M - i — ^/MnU >--4--f/^^y >- 


MS m/e (ESI) 428 (MH*). 

2— {4— [2— (4— t # a^3f-i//U) 


;7^~/t/| f^^v^V— 1- 


4 m - 1 -trn ij s?^- 1 — - i>vx-zj is 


MS m/e (ESI) 412 (MH*) . 

1— Tif^>-— 1 — -I'/l'— 2— {4— [2— (4 — t 
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MS ra/e (ESI) 440 (MH*) . 

3 _ ( 4 - t --^J-J^y? - A- U-r/^vH^^S?^- 1 — Y/W 

MS m/e (ESI) 382 (MH + ). 
5 i 4 - [ 2 - (4 — t —-f^-jV\y-9 B^rLkM — 4 — y 2 — 

MS ra/e (ESI) 434 (MH*). 

4 - ( 4 _ t -ygyuy^ p^df-y— 1 -ji^^) -3 - (4 — ^Vj^gClZi^ 

10 MS ra/e (ESI) 370 (MH*). 

[ 4 — (4 — t — -ff-ArXst P^^r-y-— 1 — JV) —3— ( 4 — zf'f-Jl' 2 ^ 

MS m/e (ESI) 398 (MH + ) - 
f4 - (4- t —-ff-Aslst n^^-i/M -3— (4— 7^-/1^ S?^ — 1 — >f 

15 v^^V^T^ 
MS m/e (ESI) 400 (MH + ). 

1 - [4- (4-;* b^bXU 1 -^/^) - 2- (3 , 3, 5, 5 — ^r b 

v^^v^v^ p^^-jf — 1 — ~7 z^—tlA — 4 — ^>^Vl^gjClZ 

20 MS m/e (ESI) 482 (MH*) . 

1- [2— (4 - t — ^gvVj^£ p^drjf- 1 — 3^ /l^) —4 — (4 — ^ h^ry^ 0 

MS m/e (ESI) 454 (MH + ) . 

1— 4— r 2 — (4 — t — -f^f-jV-y-Z Pj2^±2k) —4— (4— 7* h^v" 

25 fc"-<y i?^— 1 — 4^) -7 =c=-jv\ ^<yjy]y t&WM. 
MS m/e (ESI) 470 (MH + )'. 
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1- f4- (4-;* bj£j^<y v^- 1 -4M [5. 5] #1/7* 

MS m/e (ESI) 494 (MH*) . 

^ [ 4 - ( 2 -^b°P [5. 5] H-Z -41^-7 fc'^v^-l 

MS m/e (ESI) 383 (MH + ). 

l-^f^-^-4- [2- (4-^^vWX^ P^^r>>/U) ZjS^Zk] ^"^^-^^ M 

mm. 

MS m/e (ESI) 357 (MH + ). 
\ A - (4- t —7^)^*/? P^jFvTV) -3 - (4-^^vH^<7 S?^ — 1 — dl 

MS m/e (ESI) 429(100. 
r 5 - (4- t — ygVj^g P^±^±) -4- (4-^^/V-b°^^e>>-- 1 — 

MS m/e (ESI) 430 (MH + ). 

1 — jsfxi^n fcVl^^v^— 4— f2- (4, 4 — v^^/l^iX^ n^^-fr — 1 — 
MS m/e (ESI) 383 (MH + ) . 

t — p^p t:Vl^ £/£z 4 - [2- (4, 4 — v^^Vl^^ P^^y^/l^) —5 
MS m/e (ESI) 385 (MH + ). 

1— [2— (4, 4 — v'J-^V^v^ P^fr-fr — 1 — /I--) — 5— ^ Y3ri/7=-=- 

zu\ - 4 - zl p g2k gd: tttifeifi; 

MS m/e (ESI) 371 (MH + ). 
f4 - C4_ZZ^±ZkL^lZl^zJ= — -5 - (4, 4 — S*x.^vUS^ P^=fr 
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MS m/e (ESI) 430 (MH*) . 

i-7> p ^-4- (2-*b°o T4. 51 fA-7-xy-8-^^7x^) 
MS ra/e (ESI) 339 (MH*) . 

1 — if /U — 4- — (2 — .Xtfp T4. 51^-8-^^-7^^) 
MS m/e (ESI) 341 (MH*) . 

!- (2-^b°a T4. 51 v^-S-^^^) -4- (fh?b K Pb°7 

MS m/e (ESI) 397 (MH*). 
f 4 - ^—-f^-fvM^^-y—Y—^AA - 2-^^ -5- (3, 3, 5, 

MS m/e (ESI) 430 (MH + ). 

4- [4- (4-^^/1^^^-!-^^ - 3 T4. 51 - 

7 _ — 8 — -± !¥2. zJEJkl f£2k2$± H 
MS. m/e (ESI) 452 (MH*). 

MS m/e (ESI) 387 (MH*). 

T2- (4- t-^^^^P^-^ ^^) -4-^h^->7^^ 

MS m/e (ESI) 387 (MH*). 

2 _. {4— r 2 - (4- t -y^v^v^ g^F-v^) - 4 — y A—fr] 
^7^-1— -N. N-^f/^fT^K jiafeifi 
MS m/e (ESI) 416 (MH*). 
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MS m/e (ESI) 387 (MH + ). 

4- f4- (4- t --7^jV*/9 u^^is/V) -3 - (4-y^b°^^y?V- 1 
MS m/e (ESI) 442 (MH*). 

1 - [4- (4- t P^»^V) - 3- (4 --7^/1--^^ v^- 1 

— Y/u) 7 3i taifeia 

MS ra/e (ESI) 399 (MH*). 

4- T3- (4. 4-v^^vW^ P^fr-fr- 1 -^^/U) -4- (4— yz/f- 
MS m/e (ESI) 412 (MH + ). 

T4- U-r/^vn^^y- l — f/u) -3- (4. 4— v^^vv- 
p yvi^) ^ =c ^;V\ — 2 , 6 - i? * ^/We/Wxfr V V 
MS m/e (ESI) 442 (MH + ). 

4 — f4 - (4-^vH^7S^—l — fA*) —3- (4, 4-^7 c -/^p 
MS m/e (ESI) 412 (MH*). 

4- [3- (4, 4— v^^Vt^X^ p^^jj— 1 — -4— (4— 7"p bT/U 

MS m/e (ESI) 398 (MH*). 

1 — Zf^-J^— 4— [2 — (4, 4— ^^Vl^^a^M*— 1 — M ~7 =^=^/U 

i b'^^v^v mmm. 

MS m/e (ESI) 327 (MH + ). 

4- [3- (4- t P^i^P) -4- U-^vH^^S^- 1 

MS m/e (ESI) 442(MH + )\ 
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MS m/e (ESI) 345 (MH*) . 

l- T2- (4 - t —-f=f-?v-y^ g^=frl7— 1 -j^/t^) ^7^^/l^] —4— (2- 
MS ro/e (ESI) 357 (MH*) . 

4- f4- (4— ^vHf^S^— 1 — L±) -3- (4, 4-v^^vl^v^g 
^jr^/i/) 7x^;W] ^fr/k/frU^ jfe&ifi 
MS m/e (ESI) 414 (MH*). 
10 1- [2- (4-t-^f;U^^P^v , ;v) 7x-;U] -4- (f S 7 b Kn b° 

7^—4 — f_Ar^2kl ^izi^ 
MS m/e (ESI) 399 (MH*). 

1- [2- (4 — t p^df-y/yw) 7^^/^] 

15 MS m/e (ESI) 381 (MH*). 

1 - f 2 - (4— t -^f;^^D^^^) 7x^] -4— 3— ^T/V 

MS m/e (ESI) 381 (MH*). 

1- {4- [2- (4, 1 -7=.~;U] 

20 7^-i->r/w mm& 

MS m/e (ESI) 341 (MH*). 

4- [3- (4- t -7'^^^ ET^±±= 1 —=c-~M -4- (4— <^gvV^ 

MS m/e (ESI) 454 (MH*). 
25 1 -y^jv— 4 - (2-^h°P [2. 5] 5— ^^-6-^/1^^31— yl^) 
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MS m/e (ESI) 325 (MH*). 

4 _ [4- (4-7 ? f-;Vb ,/ <7v ; y- 1—4/^) -3 - (4, 4-v^5v^v^g 
MS m/e (ESI) 442 (MH + ). 

4- f4- (4 -^^^7^- 1 zzrjVk) [5. 5] Vs*?* 

MS ra/e (ESI) 454 (MH + ) . 

1— [2— (4, 4-v ; xf;Vi/^P^^v'/l/) 7j^/V] — 4 — -fxi \f/U\f^<7 
MS m/e (ESI) 343 (MH*). 

x _ p 7°p tyu ^ 4 - [2— (4, 4 — E£l±^kj 

MS ra/e (ESI) 355 (MH*) . 

1— [2— (4, 4 — v : xf-;Vy'^ p-^^jj- — 1 — x= ;V) —4— (4—^ b^cis 
MS m/e (ESI) 454 (MH + ). 

1- [2- (4, 4-i?xf;^^P^^;v) -4- (4-p* b U 

- 1 f/U) ~7^=.J\s~\ —A—^S^-JV^^V^' jfilfelfc 

MS. m/e (ESI) 484 (MH + ). 

1 — {4— [2— (4, 4 — p ^^vvkj Z £ Eik] v ? >^— 1 

MS ra/e (ESI) 37l(MH + ). 

1-^/^-4- [2- (4, 4-^^/W^ P^^vv^) Z-^EZk] 
MS m/e (ESI) 357 (MH + ) . 

4- [3- (4. 4— v^Egvk^g P^t- 1 — AO -4- (4-7°Pb°/^ 
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MS ra/e (ESI) 426 (MH + ). 

4— (3 — (4, 4 — S*x.^vW->^ cz^^jh- 1 — =c=-j\s) -4 - [4— (Th? 



MS ra/e (ESI) 482 (MH*) . 

1- (2- (4- t -y^JVZy^7 U^**//V) -4- (4-* h^VfcT^J^^- 

MS ra/e (ESI) 456 (MH*). 

10 1- {2 - (4- t —rf^-JV^t -4- (4-^ h 3-VfcT^< 1) i?^ — 

1-4 M - 4 - v^^ p 7 p f^^7 

MS ra/e (ESI) 468 (MH*) . 

1-^0^71^-4- (2— J*b°n [5. 5] ^-^fr — 2 3 — f;l/7x=: 

15 MS m/e (ESI) 353 (MH*). 

1 — uyu 4- (2— ^b°n f5. 5] - 2 — j^— 3 

MS m/e (ESI) 365 (MH*). 

4- {4— U-t/tVU^^v^- 1 — 4j>V) -3-Xt°u [5. 5] »yf'^ 
20 - 2— 3 — 4 ;V7 -=E-/l^D 1/ 

MS m/e (ESI) 452 (MH*). 

4 - {4- (4--7"p tf/Hf^yS^- 1 — f/P) -3-^b 0 P [5. 5] 
^7-2-^^-3-^/1^7^— M ±A^V is JULjftjfe 
MS m/e (ESI) 438 (MH*). 
25 4 - {4- U-y^P^P fcVl^^/Ufc: 0 ^ v>>-- 1 --Y/V) — 3-^b°n C5 
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MS m/e (ESI) 450 (MH*). 

4- T4- (4- tf^v^-l-^VM ~ 3-^b°P [5 

MS m/e (ESI) 466 (Mlf). 
5 4- f3-^^°P [5. 5] 3 {4- (f b7 

b KPt°7^-4-^/Mf^) ¥^.7 j?^- 1 -4 ^ 

MS m/e (ESI) 494 (MH*). 

4- {4- (4— ^^VH^?^^— 1 z^L±) -3— ^.b°n f5. 5] t7 1/7* 
io ^-2-xy-3-^;^7x^;W ^E-y^yy 
MS m/e (ESI) 466 (MH + ). 

1- (2-* h^^x-T-M -4- (2-^b°P [5. 5] fr^T^fr— 2— J^ — 
3->f;l/7x=i/l/) fc'^v^ jftlfefeft 
MS m/e (ESI) 369 (MH + ). 
15 1- {4- [5. 5] »7^^-2-^V-3-^/^7^^/^) tf-^ 

MS m/e (ESI) 381 (MH*). 

l-7°vl?/U— 4— [5. 5] ^1/7*%— 3 — ^fA^a^/P) b°^<7 

20 MS m/e (ESI) 355 (MH + ). 

l-V^P7°Pt:°/^f^-4- (2— [5. 5] tyl/ft)— 3 — ^jV7ai. 

MS m/e (ESI) 367 (MH*). 

1- (3— ^^vl^/^ylQ -4- (2— [5. 5] V^t** — 3 

25 =lM b'^v^ jtifeilL 

MS m/e (ESI) 383 (MH + ) • 
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1 -zf=f-jU-4- {4- (4-^ h3ri/H°^y 1 =d2kH -2-^b°P [5 

. 51 ^^X^- 2 -z^y- 3 --Y/U^^^yu} ^<2i^l-A^^ 
MS m/e (ESI) 480 (MH*) . 

4- T4- {4- (3 -^^VK/^vM fcT^<7^V— 1 - 3 — ^ b°P [5 
. 51 » yf^- 3 U V jfcggfc 

MS m/e (ESI) 468 (MH + ).. 

4- [3-*t: 0 n [5. 5] l/fli - 3 — f/^~ 4 - {4- (rF7^ Knt°7 

^7^y-i-^f^} 7a^]^D^ Mfeffi 

MS m/e (ESI) 496 (MH + ). 

1— {4— (4— ^r/UfcV y-4— 4 >V— 2 — .Xtfg [5. 5] ^^'^7 - 3 — £ 
MS m/e (ESI) 468 (MH*). 

1- -4- f 4 - (4-^ h^jg^yj v ? >-- 1 -JsU) 

-2-7t:'P f5. 5] ^V^-S-^/^a.^/W fc^^v^ 
MS m/e (ESI) 484 (MH + ) . 

1-^/1^-4- {4- h^Vb'^y 1 zHVV) -2-^b 0 n [2 

. 51 ^-^^-5-^^-6 — f^7i^;W g^<gv^ 
MS m/e (ESI) 438 (MH*). 

1- {4- (4-* -2-^b°P [2. 51 a-^* 

— 5-^^-6 — f^^^^/W -4— ^yf;Ufc°^7v ; y 
MS m/e (ESI) 452 (MH*). 

4 - { 4 - (4-^fy7'^^7^-l-^^) - 3 - ^ b° □ [2. 51 ^£ 

^ — 5 — jl>- — 6 </UZ7^=. M *r/U7fr ]} V 

MS m/e (ESI) 410 (MH + ). 

4- {4- (4-^ y^vUf^v^- 1 -4 sis) -3-^b°n [2. 51 
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MS ra/e (ESI) 412 (MH*). 

4- (4- (4-^<^^tf^<7^^- 1 -W/W) -3-^b"P [2. 5] $ 

-6 — r jv~7 ^ ~M ^/v^ y ^ 

MS ra/e (ESI) 426 (MH + ). 
(S) - 1 -ZfJ-Jls- 4 - {2- (4. -4- (3 

MS ra/e (ESI) 442 (MH*) . 
(R) {2- (4, 4— v^fvl^g 

MS ra/e (ESI) 468 (MH*). 

' i — 4 yzfu fc°A— 4- (2— (3, 3, 5, 5-T" f7^f;^ P^^r^) 
MS m/e (ESI) 343 (MH + ). 

l-^P^yf;k-4- {2- (3, 3, 5, 5-fb7^f^P^^ 
MS ra/e (ESI) 369 (MH*). 
MS m/e (ESI) 301 (MH*). 

1— (2 — p^t/^A-^j^AO =L 4^i^^_2lg_^>±2L±ZkL^±Zj^ ffi 
MS m/e (ESI) 313 (MH*) . 

i - (2-^^ P^f/i^7 ^-AO -4— Y y^gvj^<2j£>: ffigjjfc 

MS .m/e (ESI) 315 (MH*). 

1 - (2 ^ u^-zf^-)VV olz=->V) —4- (fF7bKPb°7y-4 — f A^ ^- 
MS m/e (ESI) 357 (MH*). 
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1- ( 2 — u^-y?— 1 — cn^./lx^^^yu) — 4— p:7°p tf/l^^vH^ 

5 

MS ra/e (ESI) 311 (MH*). 
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v^- {4- T2- (4, 4-v*p*3vl^>^ p^^rv-zw) -4- (2, 

/WEvUzfr U ^- 4 — /W) ^^^/^l tf^7S*^— 1 — ^f/M Tirf^MJ/l^ ^ 

MS m/e (ESI) 425 (MJf). 

1- [3- (4, 4-v^5v^v^ g_^^vvU) -4- (4— :7°g fcVPb^^v^ 

- 1 -^ao tr^y 4 -^/^^ b y /u mmm. 

MS ra/e (ESI) 423 (M}f). 

1- [4- (4-^PyPbVMf;VbV7^y- 1 <M -3- (4, 4- 

MS ra/e (ESI) 435 (MH + ). 

1- [3- (4, -4- (4 — ^7^-3-^/1-^ 

MS m/e (ESI) 461 (Afflf). 

4— (3— (4, 4 — ^JV^Z —4— [4— (2— ^- Y^-^=c=f- 

MS m/e (ESI) 430 (Mtf). 
{4- [2- (4, 4-v^^vW-^P^= 3 ri^) -4- (4-^ b^bVDv' 

MS m/e (ESI) 425 (MIf). 

1- [2- (4, 4 u^U/U) -4-^^^y-l-^/l/7i 
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MS ra/e (ESI) 426 (MH*). 



1— [2— (4, 4-v ? ^f/^>^P^v'/l') — 


4 - 




1 




— /vj -4-4 y7T^t^7v'y Missa. 










MS m/e (ESI) 412 (MH*). 










1- [2— (4, 4 —Vt'f-JVi/? u^^risM — 


4 — 




1 


— i jvy =c 


— /l/J -4-7 7^-2-^;Mf;H:^7V7 




fe4*frr 






MS m/e (ESI) 436 (MH 4 ) . 










1- [2— (4, 4-v* ^f/^^ n^^r^l^) - 




t°-<y z?is- 


1 




-4-77>-3--f;Mf/vt^7yv 


%i 








MS m/e (ESI) 436 (MH*). 










{4— [2- (4, 4-S^^Vl'^u^3r->vU0 


-4 


— fc^JJ 




1 — -f/K7 












MS m/e (ESI) 395 (MH + ). 










1 - & -fJ-jVj. 4 - [2- (4, 4 — & — 4 — 


t°^<y v^V- 1 — > T/V7^^^] fc^^v^ 










MS m/e (ESI) 424 (MH*). 










1- [2— (4. 4 —5?* tf-tVi/Z vi^^ci/M — 


4- 




1 


— ^f/i^.^ 


-4-^yf;vtV7v ! y 










MS m/e (ESI) 412 (MH + ). 










1- [2- (4, 4-^f^B^j//u) - 


4 — 


fn y 


1 




-4-^y^^t 0 ^^^^ Ufett 










MS m/e (ESI) 398 (MH*) . 










1- [2— (4, 4— 9 v^^cis/ls) - 


4 — 


fc°a y v>^- 


1 




-,V\ -A- 7 "7 is- 2 — f;l/^f/l/tV7^y 










MS m/e (ESI) 422 (MH + ). 










{4 - [2- (4, 4- 9 Js*?-As 9 s9 u^^isM 


-4 


- t°n y 




1 -4 JW 
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MS m/e (ESI) 381 (MH*). 

[2— (4, 4 -y^^/W>^ p^^vv^) — 4 — 

MS m/e (ESI) 410 (MH*). 

l-^/W-4- [4-^^Vl^-2- (3, 3, 5, 5 —f V 7 ft-frls? P^-^r 
MS m/e (ESI) 371 (MH*) . 

1 -y^g^pfcr/l^t^vu— 4— [4-p<^/^-2- (3, 3, 5, 5 — 
MS m/e (ESI) 369 (MH + ). 

1- [2-^^/1^-6- (3, 3, 5, S-ff^^W^P^^) 37 
/t^ -4-7 P P^V^t: 0 ^7v ? ^ ifilfefeft 
MS m/e (ESI) 357 (MH + ). 

1 —-f^)V— 4— [2— ?*J?2kzZ 6— (3, 3, 5, 5-f f7^f^P^ 
MS m/e (ESI) 371 (MH + ). 

1 -y-^ p^P fcVV^^V^— 4— [2-^^-/^-6— (3, 3, 5, 5— 7^ h 9 * 
MS m/e (ESI) 369 (MH + ). 

1— [2— ^^VW— 6— (3. 3, 5, 5 - 7 f 7 / f P^f - 1 -x- 

MS m/e (ESI) 355 (MH*) . 

1— ^VU— 4— [2— ^^VU— 6— (3. 3. 5. 5^zJl2^L£Zk±^-Hr^± 
ir- 1 -^^^) :7^~/u] bf^S^V ifc^gife 
MS m/e (ESI) 369 (MH + ). 
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Wf;V-4 - C2-^f/l/-6 - (3, 3, 5, 5-Th?* 

^ju-yfu^^y-- 1 —=c^m ~7^~)V\ \?^%?is 

MS m/e (ESI) 367 (MH+). 

1 —"f^-jV— 4- [5 — TLfvl — 2- (3, 3, 5, 5 — T b 9 * gv^v^ g^=fr 
MS ra/e (ESI) 371 (MH*) . 

1- [5-^^-2— (3, 3, 5, 5-7f7^^P^>;l/) ^rc — 

MS m/e (ESI) 357 (MH*) . 
10 I-^p^p Wf/l/-4- [5-^f;^-2- (3, 3, 5, 5 —y- h 7 ^ 

MS m/e (ESI) 369 (MH + ). 

1 4— Z3—*?-A'—2— (3, 3, 5, 5-fh7>f^P^ 

15 MS m/e (ESI) 369 (MH 4 ") . 

1-^P7°p [3-/f;i/-2 - (3, 3, 5, 5-y~b^^ 

MS m/e (ESI) 367 (MH*). 

1 - nzfti faVPpt fyW 4 - [ 5 h 4 - J v^- 1 — ^ ^— 2 

20 - (3, 3, 5, 5 —t bJz_2L3tskkj2. E^±^2k3 Z^E^kJ g^jzi^: 

MS ra/e (ESI) 468 (MH + ). 

1^ [5-^5^-2- (3, 3, 5, 5 -T ^7^f^>^ n^^jj-- 1 -ji- 

25 MS m/e (ESI) 355 (MH + ) . 

1 [5-^^-/1^-2- (3, 3, 5, 5_=ZJ^z^2k¥£-ES^£ 
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-fr- 1 -j^/U) 7x£jj fcV<7S^ jgjfejfc 
MS m/e (ESI) 369 (MH*) . 

l-j/^P7 P Pt:V^^-4- r5-^^~2- (3, 3, 5, 5-fb7^ 
p^^rjh- 1 -Jim/U) 37^;=.A^ fc'^v^ iilfejfc 
5 MS m/e (ESI) 367 (MH + ). 

1 - SA-^^JV- 2 - (3 , 3, 5, 5 —7- h 7>^V^v^ P^^rjj-- 1 — Jim 

MS m/e (ESI) 355 (MH*). 

1— ^vU— 4- [4-^^-/1^-2— (3, 3, 5, 5-T h7^f/^P^ 
10 1h- 1 -xx;i/) 7x=i;u] tf^7i^ 

MS m/e (ESI) 369 (MH*) . 

Wf;l/-4- [4— ^^/^— 2— (3, 3, 5, 5-7^b^p< 

fyUy^ p^^-fr- 1 7x^/P] fc'^^v^V jfejfejft 

MS m/e (ESI) 367 (MH + ). 
15 l— [5 —~7 "7 1/— 3 — f yu— 2 — (3, 3, 5, 5 — f fc 2 ^ gZLklg p^.^ f 

/U) Z^E^k] -4-/Pt:Vl/t:°^7v ? > / Mfejft 

MS m/e (ESI) 409 (MH + ). 

1-^pT°d Wf/^-4- [5— 77^— 3—^^—2- (3, 3, 5. 5 

20 MS m/e (ESI) 421 (MH + ). 

1— [5-77^-2-^^-2- (3, 3, 5, 5 — T V 7 ^ 7VW>^ P^^r-> 

MS m/e (ESI) 409 (MH + ) . 

4- [3- (4-^P tf/H^<7^- 1 -sf/U) -4- (3, 3, 5, 5 h 

25 2 ^ p^v^) Z-^^zkJ ^/^^ u >: 

MS m/e (ESI) 428 (MH + ). 
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4- T3- ( 4 - P / P f /kfcXy j?y- 1 -^f -4— (3, 3, 

5 1 5 _^ * j-t^y? p ^ 7 ^ v is m.mm. 

MS m/e (ESI) 440 (MH*) . 

i?*?sul3- (4-7"p fcVl-fc'^v^- 1 ->fA0 -4- (3, 3, 5, 5- 

MS m/e (ESI) 386 (MH*) . 
[_3_- ( 4-^^/1^°^ v^- 1 — T/l^) -4- (3, 3, 5, 5—7^7,*^- 

MS m/e (ESI) 400 (MH*) . 
f 3 - (4-v-^ uy°n \f;Vyf-^-;\-\f^-Jy- 1 — >f /l^) -4- (3, 3, 5, 

MS m/e (ESI) 398 (IflT). 

1- [3- U-^^vH^?^- 1 ndlZk) -4- (3, 3, 5, 5-^h9 
ff-iVZ/f n^*c*//V) 7^~;V\ =^<? J V ^BfeML 
MS m/e (ESI) 399 (MH*). 

1- F3- (4 -v-^ p^p fcVl^^yl^^v^- 1 zidJkl -4— (3, 3, 
5 . 5 -=T b Z ^ p ^^kO 7 £ — ^] ^9 S> MSife 

MS m/e (ESI) 397 (MH*). 

1- [2- (4— t — 7^vU^£ P^^->/^) 7x=^] -4— -O^Utf^yS? 
MS m/e (ESI) 371 (MH*). 

1— ~f=f-}V— 4— [2— (4, 4 — v^^/l^X^ g^-ifrij-— l — J-^U) 7 
MS m/e (ESI) 355 (MH + ). 

1—^^/1^—4— (2-^t: e P [5. 5] 3 — j jV~7 x.^As 
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MS ra/e (ESI) 367 (MH*) . 
1 —-?=3-jV- 4 - (2— f5. 51 

MS ra/e (ESI) 369 (MFf). 
5 1- [2- (4, p^^-fr- 1 /P) ^7 - 4 -^P 

MS m/e (ESI) 341 (Mlf). 

1— [ 2 - (4, 4— ^xf^e/^ p^^-jj- — 1 — :n-/vO ^o^/l/] - 4 — f y 

^gvu bf^ g v; ^ taifeHL 

10 MS m/e (ESI) 355 (MH + ). 

1— [2— (4, 4 — p^^rf-— 1 —=su=.)V) -7 zz.~;V\ —4- (3 

MS m/e (ESI) 369 (MH 4 ) . 

l-^^PT'P [2— (4, 4 — i£jcgyl^£ p^^j^— l — re 

MS m/e (ESI) 353 (MH + ). 

1 — [ 2 — ( 4 , 4 — v^Bgvk^g p C^t^2kl ~7 — ^3vV- 

MS m/e (ESI) 357 (MH+). 
20 1- {4- [2- (4, 4-S?J^vW^ P^fr-fr- 1 -a^^/V) 7x=/l/] 

MS m/e (ESI) 369 (MH + ). 

1— (4- [2- (4, 4 --^ Jf-^V^ P^^f - 1 - x^/p) y^~>V\ fcV< 

25 MS m/e (ESI) 369 (MH + ). 

1- [2- (4. 4— g^gvj^g p^^jj— 1 -ji=/U) Z^=2±J -4- (2 
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MS m/e (ESI) 357 (MH*). 

1— f 2 - (4. 4 — P^df-yyp) 7x^;U] ^ 4 - (2—^ h^r-> 

5 MS m/e (ESI) 359 (MH*). 

1— f 2 — (4. 4 -v^^vl^X^ g^ar-fr- i — jz^z /p) Z7*.^ju~] — A—ijr 

b7bKpb°7y-4-^;Mf/>) ^<2_v£v S&ifeifi; 

MS m/e (ESI) 397 (MH*). 

1- [2- (4, 4 — v^^yUS^ P^^vylQ -4— (f h7t Kp 
MS m/e (ESI) 399 (MH*). 

4 - [ 4 _ (4-^^/^b°^<7-^^- l --^yw) -3- (4, 4-v^^/^v^P 

MS m/e (ESI) 440 (MH + ). 
15 4- [4- ( 4 - y/^ p t°p f ;l/b°^7 v'y- 1 -^;^) —3— (4, 4- 

MS m/e (ESI) 438 (MH*) . 

4- (3 - (4, 4-v ? J^/^v^P^ d rl7-- 1 — /U) -4— [4— (f F7 
t: KPb°7y-4-^;Mf/^) fc°^7v ; y-l-^^]7x^;H : e/^ 1 i ^ H 

20 Egc^ 

MS m/e (ESI) 482 (MH*). 

4- {3- (4, 4-^^/^^P^^f— 1— -4 - C4 — (2-7^ 

MS m/e (ESI) 442 (MH*). 
25 4- [3- (4. 4 -^j-^-zU^^p^^^^) -4- ( 4 -~fn fcVUf^ Vis 

7x^] tsufcDis MMiM. 
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MS ra/e (ESI) 428 (MH + ). 

4- f 3 - (4, 4-S?Ji5vWg gj2^±2k) -4- y^^-Z^tf^^v^ 

MS m/e (ESI) 442 (MH + ) . 
5 4— [3— (4, 4 ^xfTlo^ u^^-^/U) -4- ( 4 — ^<>"?Vl^fcV<7 

— 1 f M ~7aL~;V] ^rjUsfr ]) ^ ^MM. 

MS m/e (ESI) 456 (MH + ). 

4- [4- (4— iX^ p^p fcVl^^/ktf-^v^— 1 — ^ M -3 — (4, 4 — 

10 MS m/e (ESI) 440 (MH + ). 

4— {3— (4. 4-v ? J^/WX^ v^^-js/U) -4- [4- (rf7^KPt°7 

MS m/e (ESI) 484 (MH + ). 

1 — ~ff-j^— 4 — [2- (4, 4 — g^^-ft- — 1 — j:— ;V) — 4— ( 

15 4— p< b=3riXfc°^y v^- 1 --(/V) 7x^] fc'^v^ ifeifelS 

MS m/e (ESI) 468 (MH + ). 

1— [2- (4, 4 - v^^Vt-^^ g^fr-fl-- i -^c-/k) -4- (4-^ h^iX 

MS m/e (ESI) 468 (MH*). 
20 1— [2— (4, 4 -v'xf^j/^ g^-^-fr- l -x^;l/) —4 — (4— * 

bvy^y-i-^;^) ^j:^/k] -4 — ^^v^b'^v^ 

MS m/e (ESI) 482 (MH*) . 

1t^p7°p [2— (4, 4 - v^^Vkv^ g^af-jj- — 1 — j: 

~;k) -4- (4-* h**/K°^<}) i/ls- 1 -4 M 7x^] tf^S?V j« 
25 M 

MS m/e (ESI) 466 (MH*). 

506 



WO 2005/063705 



PCT/JP2004/019795 



1- T2- (4, 4 -voc^vP^ o^jpnj-- i -uz^/U) -4- (4-^ h^rtX 
b^'Jy'y-l — (/U) -7 -4- (f h7t: KPb°7>-4-^;Mf^ 

MS m/e (ESI) 510 (Mlf). 
5 1 — -f^-jV— 4 - [2— (4, A—iS^'f-JUiy? U^^ris/U) — 4 - (4— p< b 

MS m/e (ESI) 470 (MT). 

1- [2— (4, A-^^-J-f^y^xi^^yM -4- (4— K^bVy^y 
-l-^/l^) 7^—^] -4-7°Pb>t°^7^ 
10 MS m/e (ESI) 456 (MH*) . 

1- [2- (4, 4-^J^A^^g^=3rv^) -A- (4-^ f^tf^D^y 

MS m/e (ESI) 470 (MH + ). 

1- [2— (4, 4-^^/WX^P^=frjy/U0 -4- (4-^ h^^t^y i?^ 
15 -1 — Qv) 7x£jj -4- (rh7t: Knb°7y-4-^;^f/k) fcf^7^ 

MS m/e (ESI) 512 (MH*). 

1- {4- [2— (4, 4 — i^E±Zk±^ P^^rf-- 1 — ji^tQ -4- (4—^ 

20 >; jftifetfic 

MS m/e (ESI) 482 (MH + ). 

1- [2— (4. 4— v^^v^S^ p^ar-fr — 1 — ai^/U) —4— (4-p< h^riy 
y v> V- 1 — <M 7x E^kJ ~ 4 - ( 2 - p< b jLk^gvkj b°"<^ 3& 

25 MS m/e (ESI) 470 (Jflf). 

1- (4- [2- (4, 4-^^7Uv^o^=3r'>7^) -4- (4-^ h3^fcV< 
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MS ra/e (ESI) 484 (MH*). 

1— [2— (4, 4 — ig^gvj^g —4— (4jZ2* h±^i^2i£^^ 

7x^;U] -4- (2-^ Me±^±Zk) t°^7^y 
5 MS ra/e (ESI) 472 (MH + )- 

4— f 3 — (4, 4— j^^Vl^^ 1 -4- (4 -^^ V — 

MS ra/e (ESI) 464 (MH + ). 

4— F3— (4, 1 M -4- (4 — 

MS m/e (ESI) 464 (MH+). 

4— [3— (4, 4 — n^^VAO —4- (4-^^^— 2 — f/l^ 

^vu g e£ v - 1 — r /kO 2 ^ —^"1 2 ^ 

MS m/e (ESI) 466 (MH + ). 
15 4- [3— (4, 4 — v^^^/^V^P^^^/W -4— (4-77^-3-W 

MS ra/e (ESI) 466 (MH + ). 

1— [2— (4, 4 — v^TVl^v^ P^-^jh— 1 — j^/I^) -4- (4— 7* b^riX 
t;V<y v>>-— l ->fy^) 7^^/^] - 4 — 77^ — 2 — f ;v^=f-fV\f^-=7 -Jl/ ^ 
20 jgj&fcjl 

MS ra/e (ESI) 492 (MH + ). 

1— [2— (4, 4 — v^TV^v^ p^^f— i — ji^/W) -4- (4—^ h^riy 
1 —4 M ~7 ^=-J^\ — 4— -7=71/— 3 — f/l^^vHf^^ v>V jfc 

25 MS m/e (ESI) 492 (MH*) . 

1- T2- (4, 4-^^/^iy7 u^^-^M -4- (4-t< f^fc: 0 ^]; 
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— X—yjAs) -7au=.;V\ -4-77^— 2-^/1^ TV^E'^v^ 
MS m/e (ESI) 494 (MH*) . 

1- T2- (4, A—it^/vi/? n^*i/M -4- (4-^ b^^^LUj^ 

5 MS m/e (ESI) 494 (MH + ). 

1- [2— (4, 4 — P^^rj^- 1 — J^ — TlQ 7x- yP] -4-77 

^-2 L±2L±ZkL^lZi^ ifc&ifi 

MS m/e (ESI) 379 (MH*) . 

1— [2— (4, 4 — i/^^/U-y? g^3rj?-— 1 — x= /U) 7 ^^jW] -4-77 

io y-3-^;Mf;v^7-^y J&ifeift 

MS m/e (ESI) 379 (MH + ). 
{4— [2- (4, 4-v^TVl-v^ p^^rf— 1 -jc^/U) 7a^] ^j7j£ 

MS m/e (ESI) 412 (MH + ). 
15 1- [2— (4, 4 — v^tV^v^ n^df-S/yWO- 7^—7^] -4-77^-2-^f 

MS m/e (ESI) 381 (MH + ). 

1— [2— (4, 4 — v^tV^v^ p^^r^/l^) 7x^/U] -4-77^-3-^ 

20 MS m/e (ESI) 381 (MH + ). 

{4— [2— (4, 4— v^TV^^ E^±±ZI 1 — f±0 7 3^7^] 
^-1 — tVW t:^!)^-!-^;^^;^ 
MS jn/e (ESI) 410 (MH + ). 
{4 - [2- (4. 4-v^7Vl^X^ p^^vv^) 7 j^/U] t^^v^-l-^f 

25 a4 f^y^^-i — r^^^y^ 

MS m/e (ESI) 412 (MH + ). 
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L ^ v * * — — — : — £ : » - 1 £ =: : 

MS m/e (ESI) 371 (MH + ) . 

4 — T4— (4— ^/Utf^7^^- 1 — ' f A") -3 — 


(4, 4-v^n^Vl' 


*/9 p 7 ^ =-;V~\ -2, 6 - v?^ ^vi^/u* J7 ^ 


MS m/e (ESI) 470 (MH*). 

i/^. — 4— r 3 — (4. 4 — v^^Vl'V':? P^^v'/l') — 4 — 




7i?y-i-^;u) ^ ^^/i/l -2, e-v^^vi^/^y >- 


MS m/e (ESI) 484 (MH*). 

iy^-4- [4- ( 4 - ^i? n 7°d t>^ f^tVy ^/y- l ■ 


— f/U) -3 - (4 



, 4 — j^c^/Py^ p ^*ri/M ~7 — 2 , 6 - gyWjr/Mj U > 

MS m/e (ESI) 468 (MH*) . 

1- [4 — p<b^ri^— 2— (3, 3, 5, 5 -X h 7 ;* ^Asj/f p^^ix/P) ^ 
15 —AO tf/Wfcf^S?^ 

MS m/e (ESI) 373 (MH + ). 

1- [4-^f^^~2- (3, 3, 5, 5-Tb7^f^P^^) 7^ 
^Aj -4 -^^/Ptf^v^ jftlfeift 
.MS. m/e (ESI) 401 (MH 4 ). 
20 l-^y^^/^-4- T4-^ h=¥^-2— (3, 3, 5, 5— fh7/f/^ 

MS m/e (ESI) 387 (MH + ). 

1— pt/p fc°/I^^yV-4— [4— b^iX-2- (3, 3, 5, 5—7^7 

25 MS m/e (ESI) 385 (MIT). 

1- [4, h^V-2- (3, 3. 5. 5-fh7^f^P^»^ 
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MS m/e (ESI) 403 (MH + ). 

1 -y"=f-jU- 4- 14, h 2- (3, 3, 5, 5-rh7^f/^ 

5 MS m/e (ESI) 417 (MH + ). 

1-T4, 5 —i?* h^r^y— 2 - (3, 3, 5, 5-f h^^f^P^^ 
) -7^=.jV~) -4 — -^^/U-fc'^v^ jfcfttlfc 
MS m/e (ESI) 431 (MH*). 

l-[4, 5— v^^ fdf-^— 2- (3, 3, 5, S-fb^^W^P^^ 
10 ) -7^=.;v\ -4- (rh7b Kpfc°7y-4-^;MW fc'^v^ 
MS m/e (ESI) 459 (MH + ) . 

1 — u^-yj-zls— 4— [2- (3, 3, 5, 5 — g V? t^-^i/? p^'^ 

MS m/e (ESI) 397 (MH 4 ") . 
15 1- (4— pt^vuy^ g^fr^/UQ -4- [2- (3, 3, 5, 5 h 7 * 22k 

MS m/e (ESI) 397 (MH + ) . 

1- ( 1 — ^^vK7°g —4- [2- (3, 3, 5, 5— rh7^f^P 

20 MS m/e (ESI) 371 (MH + ) - 

1- (fh7l:KPW7y-4-^^) -4- [2- (3, 3, 5, 5 — =f h 

MS m/e (ESI) 401 (MIT). 

jx^-4- [3- (4, 4 i^v^fvil^g n^^riX^) -4- ( 4 - 7° a 
25 7^-1 — f_M ~Z*iE^k± -2, 6-^W^!)y ifelfelfi: 

MS m/e (ESI) 456 (MH + ) . 
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4 — T5- (4, 4 — ^xf;u->^ o^jF-j/yU) -2—^ h3rV— 4— (4—^^ 
MS m/e (ESI) 486 (IfflT). 

4- (4-7°^ fcVt^^v^- 1 — <M -3- (3, 3, 5, 5~fb7^f 
MS ra/e (ESI) 368 (MH + ). 

1 — [3 — — 2 - (3 , 3, 5, 5 — jr h g ^ fvk±^ p^HT— 1 — 

7 £ - - 4-7°n fcT/i^ fc°^< g 2 >: 
MS ra/e (ESI) 359 (MH + ). 
10 h"7l/7s— 2 - {4 — [2— (3, 3, 5, S-fb^^f-^P^^) Z 

MS ra/e (ESI) 426 (MH + ). 

1— (4— [2— (4— t — -J^jV^V P^^yvl^) ;7ac~/l/] fcf^yi?^— 1 — 
15 WVM -f 9^—2.— Oris 

MS ra/e (ESI) 371 (MH*) . 

1- {4— [2- (4— t —zf^-/U->^ u^^-j/M -7 ^ ~>V\ fc'^v^-l — 

MS ra/e (ESI) 373 (MH + ) . 
20 h^>-^— 4— -f=f-J^— 1 — [2— (4- t 7i^] 

MS m/e (ESI) 371 (MH + ). 

- 4 —Zf^-JV— 1— [ 2 — ( 4 — t —-f^-tW? g^drv^u) ;7^=yU] fc"^ 

25 MS ra/e (ESI) 371 (MH+). 

2— {4— [2— (4 — t — ^TVUy^ P^apS/Vl^) ~7 ^=-)\A fcf^^^V— 1 — 
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MS m/e (ESI) 358 (MH + ). 

4 - (4- t — P^^rvvM - 3- (4 — ^^vH^^S?^ — 1 — -O^ 

) ^<^y'zr mj^ mm. 

MS m/e (ESI) 382 (Mlf). 

2— {4— [2— (4 - t — -f^-iV*/? P^^r^) 7xn;l/] fcV^S^ — 1 — 
MS m/e (ESI) 398 (MH+) . 

2- {4- [2— (4 - t — -f^-jV*/? xi^^r^jV) ~7 f^v^— l — 

MS m/e (ESI) 440 (MH + ) . 

2 - {4— [2 — (4-t —y^/V*/? u^^r^M Z JjE^kJ v>>-— 1 — 
MS m/e (ESI) 372 (MH + ) . 

3 — {4 — [2 — (4 — t — "ff-fri/P p^^^) ^ j: fcf^TS^— 1 — 
«OM h°P!)^y-2-ty jgjfeSfe 

MS m/e (ESI) 384 (MH 4 ). 

2- {4— [2- (4 - t — -ff-JV^t P^^vvVVQ 7a=^] -✓ ? > > — 1 — 

MS m/e (ESI) 400 (MH + ). 

2 - {4- [2— (4-t —-7 s f-t\'*s9 En^k) yu] 1 - 

MS m/e (ESI) 400 (MH + ). 

2 - {4- [2— (4— t —°7 l ?A'*s# u^^-isM 7 j: ^/u] tf^7 1 — 
-CM -N, N-v ? xf;l/7th7^ K Mfejfc 
MS m/e (ESI) 414 (MH*)'. 
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2- (4 - [2- (4- t —-f^JVi/t u^*ri//U) 7x^/U] bVy^-l- 
^yW -N- (2-^ h*jy^M T-febT^ K jfelfejft 
MS ra/e (ESI) 416 (MH + ). 

1— f2 — (4- t — -ff-As*/!? u^-^r-yjV) 7i^/P] - 4 ~ ^ ^vUfc^<7 i?^ 
MS m/e (ESI) 315 (IflT). 

1- [2- (4 — t — -ff-fls*/? P^^ry^) ~7 j. =-)V~\ — 4 — xf-;Ub°^<7 v?^ 

MS ra/e (ESI) 329 (MH + ). 
10 1— [2— (4 — t — -f^-jV^P p^vdr-f-— 1 — zc:=-;V) 7 — 4 — Ji^/W 

MS m/e (ESI) 327 (MH + ). 

1— [2— (4 — t — -fT-fris? p^-^-fr — 1 — M 7^=.;ul — 4— v^p 
-f a * ^jv 2 v£ ^ ^^j^ 
15 MS ra/e (ESI) 353 (MH + ). 

N - 2 - {4 - [2- (4-t - -ff-J^t n S/yU) 7 s — /l^] 

MS m/e (ESI) 414 (MH + ). 

l-7^y-l-^-2- {4 — [2— (4 — t —-ftf-jV*/!? xi^ZjrX/M ~7 

20 s^zk] bV< ^ s^-'i zzAJkl iftSHfe 

MS m/e (ESI) 454 (MH + ). 
[3- (4- t — -f^-rv^^ P^^r^V) -4- U-^^fcX^V- 1 f 

MS m/e (ESI) 386 (MH 4- ) . 
25 [3— (4 - t — ?j?2k¥#. E^jrvVjl) —4— (4— :^vHf^<9$?^— 1 — *f 
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MS m/e (ESI) 400 (MH*) . 

1 — -f^-;V- 4 - [2- (4-t - Zf^JV-y^ p C^S^M -4-h"U^>-— 3- 

MS m/e (ESI) 434 (MH*) . 
5 [3 — (4- t-^/WS^P^MT-- 1-^-/1^) -4- U-T^/H^^ 

>--l-^/U) :7^~/K] ^^7$y ijSjfejft 
MS m/e (ESI) 398 (MH*) . 

l-7 P nb>-4- [2- (3, 3, 5. 5-rf7^f/^P^f-l-^ 

10 MS m/e (ESI) 341 (MH*). 

1— (f h7tKP^7^-4-WfA/) -4- [2- (3, 3, 5, 5 — 

MS m/e (ESI) 399 (MH"). 

l-^M^-4- T4- (4-^ h^t^U"^- 1 ->f/W) -2- (3, 3, 
15 5. 5— T h^^W^P^f-l-^ ^) /H JfeBfeffi 

MS m/e (ESI) 468 (MH + ). 

1- $/^p^Pbf;^f-^-4- [4 - (4-p< h3^>fcV<!J v?^- 1 —^jV) - 

2— (3. 3, 5. 5 -7^ h 7 ^ P^»»- 1 - ^j^/t^) 

2 0 MS m/e (ESI) 466 (MH*). 

1- [4- (4-* h^^tf^y 1 f/^) -2- (3, 3, 5, 

7^ gvl^v^ g^^-fr — 1 — xn /t^) ;7j:=/U1 —4— (r h7 b Kp b°7^~4 

— rvi-^^v^) br^s^ 

MS m/e (ESI) 510 (MH*). 
25 1 — ^^^-3-^/1-^^/^-4- [4 - (4-P< bA^L^2L2 S?^- 1 — j_M 

-2 — (3, 3. 5. 5 -f h 7 ^ P ^»t- 1 -x^) 7x^] fc° 
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MS m/e (ESI) 492 (MH + ). 

1- (4- [4- (4-^ b^v-fc^jJ v>^- 1-dM -2- (3, 3, 5, 5 

5 # I/— 2—3-1/ jgjfejfc 

MS m/e (ESI) 482 (MH*). 

l- (2-^ MH^gvk) -4- [4- h^-^b°^<y S?^— 1 —4M 

-2— (3, 3. 5, 5— g h^?L^W^_E^±±z: 1 -^^/^) Z^^±] b ° 

10 MS ra/e (ESI) 470 (MH + ). 

1 - [4- (4-p< hj£vLg^iy v 5 ^- 1 z^k) - 2- (3, 3, 5, 5 -7" b 

MS ra/e (ESI) 456 (MH + ). 

l-^p/p Wf-;^-4- [4- h^v-b'-^y v^- 1 - 

15 2- (3, 3, 5, 5-yb7^^P^^) :7^~7l/] tf^^v^ ^ 

MS m/e (ESI) 468 (MH + ). 

1 - [4- (4-* b^v-tf^U 1 - 2- (3, 3, 5, 5-7" h 

20 AO g^LZ^V ffilM 

MS m/e (ESI) 512 (MH*). 

1- {4- [4- (4-^ h^^bXD^y-i-^/^) -2- (3, 3, 5, 5 
25 MS m/e (ESI) 484 (MH*) . 

1- (2-* h^-i/^M -4- [4- (4-^ b^^tr^y v^-l-^f^) 



516 



WO 2005/063705 



PCT/JP2004/019795 



-2- (3, 3, 5, 5-7h7^f/^P^^) 7x^1 m. 
MS m/e (ESI) 472 (MH*) . 

4- T4- (4-^^^°^^^^- 1 -JM -3- (3, 3, 5, 5-f h7 
MS m/e (ESI) 440 (MH + ). 

4 - [4— (4 — ^^?vHf^<7i^— 1 — dJkl -3- (3, 3, 5. 5 — =r h 
MS m/e (ESI) 454 (MH*). 

4 - [4— ( 4 - i/^ p f ;l/^7 ^V- 1 —3— (3, 3, 

MS m/e (ESI) 438 (MH*) . 

4- {4- T4- (rh7t: KPb°7y-4-^/Mf^) ^7^-1-^^ 
1 -3- (3, 3, 5. 5— T g^^-fr — 1 jU) ^^—M 

*rju* y ^ mmM. 

MS m/e (ESI) 482 (MH 1 ") . 

4- [4- (4-77^-3-^/^^1:^7^-1-^^) -3 — (3, 3 
5i 5 — ^ J, 7^f/^ p^-^-fl- — i — j^/i^) 7 ^=.JV~] ^jV-fc y V 

MS m/e (ESI) 464 (MH + ). 

1 - {4— r4— 'e/WftD S^— 4— ^/P— 2— (3, 3, 5, 5~7h7^W 
^ P^-^-y-— 1 7x=/^] ^7^^- 1— "f/W 7*^^—2— ^ 

MS m/e (ESI) 454 (MH + ). 

4- [4- (4 -^TV^^y^- 1 — >T/^) -3- (3, 3, 5, 5-fb7 
^^-/^^^ u^^is/V) 7i=/V] ^&7^y^ ^g%^ 
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MS m/e (ESI) 442 (MH*). 

4- T4- (4-^yf/^t°^7v } y- 1 — (M - 3- (3, 3. 5, 5- 








MS m/e (ESI) 456 (MH*) . 

4- T4— (4—^ n^n \f;V^^/V\f^i?>-- 1 --OV-) -3- (3, 


3, 






MS m/e (ESI) 440 (MH*) . 

4- {4— [4- t Kd ^7^- 4-^71^^ 7VU) t^^v 5 ^— 1- 




1 -3— (3. 3, 5, 5 — Y=7 tf-fr^t v^^ci/sU) 7 zx-~M 


MS m/e (ESI) 484 (MJf). 

4- [4— (4-^7>-— 3 — <4 JV^^-jV^^i?^— 1 — -f/l') -3 — (3 


r 3 


5. 5 — 7 f7^f/^ o^»^) /U] ^-/W^y ^ 4£B^ 




MS m/e (ESI) 466 (MH + ). 

1- {4=— C4— ^E/M^P ^— 4— -OP— 2— (3, 3, 5, 5-fh7^f^> 




MS m/e (ESI) 456 (MH*) . 

4- {4— [4- (2-^ h^^ac^yu) \f^i/^- 1 — f/l/| - 3 - (3 


, 3 


. 5 . 5 — 7 h 7 7? f-A'Ss? C2 5/71-0 7 * c^/W -=E-7U* y V 




MS m/e (ESI) 444 (MT). 

1- T4- (4-^ b=ar^t°^y i?^— 1 -^f/UO - 2- (3. 3. 5, 5- 




=7 * ? cr ^ap- Is/U) 7 * — 4 - 7° a fcVk fcf^ ^^it 




MS m/e (ESI) 470 (MH + ). 

1- {4- T4- (4 -J- h^i/f^y 1 — f^) -2- (3, 3, 5 


, 5 




2 — 
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MS m/e (ESI) 498 (MH + ). 

2- (4- [4- fAj -2- (3. 3, 5, 5 

5 MS rn/e (ESI) 485 (MH + ) . 

(R) -1- [4- (3-* h^>^nV^-l—(M -2- (3, 3, 5, 

MS ra/e (ESI) 442 (MH + ). 
(R) - 1 -3/^/1^-4- [4- (3-^ h^ri^'P V I? is- 1 — ±M - 2- ( 
10 3, 3, 5, 5 —7* h 7 ?vl^>^ P ^jr^Vk3 7x^1/] £^ Mfefeft 

MS ra/e (ESI) 456 (MH + ) . 

(R) [4 - (3—* h^^tfpy^^-l- 

WWO —2— (3, 3, 5, 5 — 7^ h7^f/^ p^^) 7^-/1^] tf^<7 

15 MS ra/e (ESI) 454 (MH + ). 

iXX-2, 6— ^7^-4 — [4- (4-^p fcVm-^v^- 1 f/VQ -3 

— (3, 3, 5. 5-Tf7^f^P^^) 7 31^1^] ^E-y^y ^ 

MS m/e (ESI) 456 (MHT). 
20 j/^-4 — [4 - (4 - P7°P W f ;^^7 v^y- 1 - ^f^) -3- (3 

, 3, 5, 5 — *r V? tf-Asl/? u^^-isM -7 ^=-}V\ — 2, 6— S^^/I^E-^ 

MS m/e (ESI) 468 (MH + ) . 

1- [4- (4-^1/^9^-1-^^) -3 - (3. 3, 5, 
MS m/e (ESI) 465 (MH + ) . 
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(S) -1— C4- (3-^ — f/U) -2- (3. 3, 


5, 




mq m /p fFSI") 442 (WO 
(S) -1— [4- (3-7* b^r^t^y^-l-^^) -2 


- ( 


3, 3, 5, 5— *r h7^f^>^o^S/;l/) :7^— /V] fc°^<^v^ 


m 


Mo III/ e VE^-L ✓ t:00 \mil J • 


i — 


j/V) -2 — (3, 3, 5, 5— T b^^/WX^n^^^/V) :7^^/V] fc° 




Mo ra/ e V.co JL ) ^±o^t u«n / - 

1- [2- (4. 4-v 5 ^^/l-v'^n^=3fv'^) -4- ( 4 J^>fc°^ U 








mo rn/ e v^do j_ j i u vjvin / . 

1 - p-^a tVl^ =f-;v— 4 — [2— (4. A—-J , ^-=f-7V^^vi^^r-yjV) 


— 4 






MS ra/e (ESI) 482 (MH*) . 

1 — v"^ uz^xj \?}V*=f-;V— 4 — [2— (4, 4 — Z?^?-JU*/? n^^CX/l^) 


— 4 






MS m/e (ESI) 438 (MJf). 
(R) -1— T2- (4. 4 — i^^/PS^ n-^vvu) -4- (3-^ h^rv't 0 


n U 1 — "(/U) yzL—jVl — 4 — T7°n t°/Vt°^7 igM^ 




MS m/e (ESI) 442 (MH + ). 
(R) -1— zf=TA — 4- [2- (4, 4-i^^vWv^ n-^iy/t') -4- 


(3 






MS m/e (ESI) 428 (MH + ). 
(R) -1— T4- (3-^h=¥v-t°ny v?^/-l — f/U) -2- (3, 3, 


5, 
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5 — jg h g * ±J^± p vvk) 2 ^ — ^1 -4 fcVU bf^< 2 ^ 
MS m/e (ESI) 456 (MJf) . 
(R) - 1 — p^p e>2i^Vk— 4jz - (3— hdrv^b'a p v?^ — 1 — 
-2- (3. 3, 5, 5-7f7^W^o^^) 7x=;l/] fc°^<7 

v*^ »*frn px -*tttl 

MS m/e (ESI) 468 (MH + ) . 

1— [4— 2— (3, 3, 5, 5 — 7^ h 22L£Zk±^ g^dHT— 1 —J. 

MS ra/e (ESI) 359 (MH + ). 
10 1— f4— 2— (3, 3, 5, 5 - f b 7 ^ f-/l^->^ P^=¥'>^) 7x 

-/UH -4-7°Pb°^t:°^7v ? y jfejfeHL 
MS m/e (ESI) 361 (MO . 

1— ■iy^P7 P Pt:V^7 t 7^/^— 4— [4 — 2— (3, 3, 5, 5-rf7 

15 MS m/e (ESI) 373 (Mtf ) . 

1 — \fjV—A— [4-b 0 y 2 —J As- 2- (3, 3. 5, 5-7"h^7< 

MS m/e (ESI) 420 (MH 4 ) . 

1-^P7°p - [5-7/^p-2- (3; 3. 5, 5— ff7 

20 2Lg~£±^LEr^±^2k) 7x^;u] ^r±zi^ iaifeia 

MS m/e (ESI) 373 (MH*). 

4— ( 4 pT'p b>^ f ^^7 '^y- 1 -^f/V) -3— (3, 3, 5, 5 

MS m/e (ESI) 380 (MH + ) . 
25 1— jX^P/p 4— [3— ZZkgLEJZ 2 ~ 3 - 5 » 5-fh7 

^ 'f-jV*/? p^^r-tH- 1 ^j^vj fcf^v^ aiHil 
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MS m/e (ESI) 371 OflT). 

2-^/1^-5- [2— (3, 3, 5, 5— r- b7^f^P^f - 1 — 
/U) 7 -2, T2. 2. 1] ^rfjf^ jfejfejfe 

MS m/e (ESI) 367 (IflT). 

1— [2- (4 — t — -?^-}V-S$ p^^-fr — 1 — ji^/V) —4— (1 — 

MS m/e (ESI) 369 (MH*) . 

1— [2- (4 — t — p^=fryv^) T^E^k] —4- il—^f'/^'^f' 
MS m/e (ESI) 371 (MH*). 

2 — {4— [2— (4 — t — -f^-JV^V u^-^-jyjU) ~7 a^=^)V\ 1 — 
MS m/e (ESI) 440 (MJf). 

4 _ [ 2 - (4 — t —-?=5->V^y P^^-v^/U) :7^~/l^3 fcf^v^- 1 — 2M^£ 
MS m/e (ESI) 372 (MH + ) . 

3 - {4- r 2 — (4 — t —•7 s f-iv%'9 n^^-^/U) ~7 fcf^v^-l- 
MS m/e (ESI) 398 (MH + ). 

i — [2- (4 — t — -f^-jv*/? v^^c^/u) 7 — 4 -4 yy%2k¥d*z 

MS m/e (ESI) 357 (MH + ). 

1— [ 2 - (4 — t — -f^-)V-y^ P^rjh- 1 — =c~M 7x^/k] 
MS m/e (ESI) 355 (MH + ) . 

2 - {4- f2— (4^ t zL2=t2k5^2. B^t^kl ^ ^ — ^3 fc^^v^-l- 
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s/u) -l- (3, mmM 




uc m / P fRST) 454 (MH + ) 
1 -:/^vl/— 4 — 12- (4-t 




- 2 








Mo nj/ e vEoi/ ftoi? vjviji y. 


— ~7* ^ jV^y -ty n^^riyyp) — 4 — ^"J-jvy ^l. 




Mo m/e kEoi/ or i uvui / . 

1 -f=f~ r]y y\_ — r 9 — (A — t 


— fSsty*? ti^^rzysly) — 4 — V — /U 


— 2 








Mo m/e ^e.ojj w±\)\mx\ ) * 

C2- (4-t 


— -y^-jVl/? n^^ri^-— 1 — jl=aO — 4 — 










Mo m/e kbol; o / o i,Mn ; . 

i -f^h Ay y\ r 9 — f A — t 

x y j jy ^ l ^ v u 


— "f^-Ay*//? XI s^^^SJl') — 4 — 37 C2 37 




Mo m/e Uioi; o/o^Mn;. 
X — ^ *y j /y ^± l ^ V o , 


q S «=; — ^ K ^ y /l/ -V ^7 n^^r^H — 1 


^ 








MS m/e (ESI") 369 (MH + ) 

[2- (3 


, 3, 5, 5 — -r- h7^f/^ n^^ri?- — 


1 — 








MS fli/e (ESI) 355 (MH + ) . 
1-^^/1^—4- [2- (3, 


3, 5, 5 - f h ? ^ f ^ n^^) 


7i 



25 ^yU] ^<2jy^- 

MS m/e (ESI) 371 (MH + ). 
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1 — < y^ffjv— A — [2- (3. 3. 5. 5-7h7^f;^P^^) 7 
MS m/e (ESI) 357 (MH + ) . 

1-^7^—3 — {/Isff-sU— 4— [2— (3, 3, 5, 5^Z-LZ2L±ZkH2_g 
5 A^f - l -j^/u) 7x^;P] fcV<7v^ jfc^:^ 
MS m/e (ESI) 379 (MH + ). 

1 — fy^;^-4- [4- (4-pt hdf-VfcV*!? 1 -2- (3, 

3, 5, 5-fh7^W^P^t-l-^) :7^~yH f^v^ 
MM 

■ 10 MS m/e (ESI) 468 (MH + ). 

1- [4— (4-p< h=fr^t: 0 ^y 1 -2 - (3. 3, 5, 5 -T h 

MS m/e (ESI) 484 (MH + ). 

i->fy^f^-4- [4- (4-^ h^i^b'^y -^v- 1 -^r^) -2- (3, 

15 3, 5, 5 — *r ±A^± p k2k^ Z S = ^] ^"^^ >^ Ifcifeift 

MS m/e (ESI) 470 (MH+). 

1-77^-3-^/^^-4- [4 - (4-^ h3r~>fc!^<D v^- 1 -^/Vp 
- 2 - ( 3 , 3, 5, 5-f h7^f^P^^) 7x=;>] ^7^V 

20 MS m/e (ESI) 494 (MH + ). 

4- [4— (4-^ y^A-f^t?^- 1 -3- (3. 3, 5, 5 — r 

hyp* ^/isis-p n^-^-y-— i — j^aq ^jin^i ^/i^/js y ^ nsfeift 

MS m/e (ESI) 440 (MH + ). 

4- T4— (4-^p fc°/kt: 0 ^7 1 ->f/W) -3- (3, 3, 5, 5 — "t h 

MS m/e (ESI) 428 (MH + ) . 
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4_ [4- U-^y-^Vt^"^^^- 1 — iM -3- (3 . 3. 5, 5— T 
MS m/e (ESI) 442 (MH*) . 

l-^/W-4- [4- (4-^h^r^^ 1 J^^-l-^^) -2- (3, 3, 
5 5— x Y=7 g_^jrV/k) 7a^] 

MS m/e (ESI) 484 (MHO. 

! (4_ p4 — tfy< tj y?^— l — ^/V- 2- (3. 3, 5. 5 — T h 2 * 
MS m/e (ESI) 454 (MH + ). 

! _ j?^— l — f/W— 2— (3. 3. 5. 5^jr±-Z2i±Zk±^-E^ 

MS m/e (ESI) 426 (MHO. 

1-^/1^-4- [4 — tf^y-^^- 2- (3, 3 . 5. 5-fh7^ 

p ^-dr v^) 7 =-)\A \?s< 2^ iBlfetlC 
MS m/e (ESI) 440 (MH + ) • 

1— [4- (4-v^ p-7°n tVl^^vH^^ v^- 1 —JM -3- (3, 3, 
5 5 — r f^pt^/UiX^ P^^riX/^) ^ ji^^I T-gV^^ 
MS m/e (ESI) 452 (MH* - ) . 

T4- (4 — ^^^^v^^- 1 L^) - 3- (3. 3, 5, 5- 

MS m/e (ESI) 470 OflT). 

! — [4— (4-7 t pf;Vt:°^7^^-l-^^ -3— (3, 3 . 5. 5 — T fc 
MS m/e (ESI) 451 (MH*). 

!— y^-^-4- [2— (4, 4-^W^P A ^^) -4- ( 4-J^f^r 
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MS m/e (ESI) 484 (MH + ) . 

1- T2- (4, -4-b°^yy ; ^-l <)V~7=^ 

MS m/e (ESI) 426 (MH + ). 
5 (R) -1— [4- -2- ( 
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MS m/e (ESI) 472 (MH + ) . 

1- [2— (4, A—ittf'/l'?/? H^j£vVk} -4- 

Zjs^d -4- (2^2L±±v2Eg2k) ^-7^^ ISgfcfea: 

MS. m/e (ESI) 458 (MH*) . 

■77-2, 6 -^^-^-4- [4- (4-7*0 fc^fcV-^^V- 1 ->T^) — 3 
-^b°P f2. 5] 6—^^:7 a. ^e/i^y>- jSlKft 

MS m/e (ESI) 426 (Mlf). 

->*-4- T4- (4-^y^W^7^y-l-f^) -3-^b°n [2. 5 
1^-^^— 6 — f /U-7ol~/U] -2. 6-^WMl)y jftifeife 
MS m/e (ESI) 440 (MH*). 

1 - y fy^-4--[4- (4-p< b^^fc^y v^- 1 -2— ^b°P 
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T2. 51 6— >r^7ai=^] }^<yj^y wmM. 

MS ra/e (ESI) 440 (MH*). 

i-^p/Pb°/^f;u-4- [4- U-pt b^fc^y^y-i — (M - 
[2. 5] $j2_2^z_6^d2k2L^=Jkl t^y-Jz/ mm& 

MS m/e (ESI) 438 (MH + ). 

1-4- [4- (4-^ h^^ti 0 ^y v?^- 1 - 2 [2. 5] Hr 

jr»-6->f^7s=^] -4- (rh7bKPt:°7y-4 — 

MS m/e (ESI) 482 (MH*). 

1- (4— ^n^E— 2— o [2. 5] ^-^^-6 — — 4— "T^- 
MS m/e (ESI) 405 (MH*). 

1- y^u-4- (2— v^i/^-su-y^—M t°^v^ m.m^- 

MS m/e (ESI) 287 (MH*). 

1 - (2-v / ^P^> / ^/^7^^/V) -4-7 > nb:°^b°^7^y tjjgg^l 
MS m/e (ESI) 273 (MH*). 

MS m/e (ESI) 285 (MH*). 

1 - [4- {2— (4— t -:/^yP^ P^=3rv^P) 7i=/V) '^V— 1 — 

^/l<3 — 2 — is? xi^2<r'yjV=c-$ J 1/ 
MS m/e (ESI) 425 (MH*). 

2- C4- {2- (4, 4 z= vj?Lf2k±^-5^^±^) Z^E^ld fcV^S^— 1 
MS m/e (ESI) 369 (MH*). 

3- C4- {2- (4- t -^FvWX^ P^=frv^) fc^^-S^- 1 - 
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MS m/e (ESI) 398 (MH*) . 

2 - [4- f 2 - (4 - t —-ff-JV^y* P^^^) 7a:=/W bf^^V— 1 — 

_ N - (2-7/WtPX 7 c ;l/) T-fehT^K 
MS ra/e (ESI) 404 (MH + ) . 

4 - { 3 - (4 - t-Zf^/U-y^ U^^r-yjU) -4- f4- (2-^h^iX^^^ 
MS m/e (ESI) 444 (MH*). 

2 _ (4_ T2- (4- t --ftf-As^yy P^V^) ZiE^kJ ^7^-1- 
MS m/e (ESI) 421 (MH*) . 

x _ { 4 - r 2 - (4- t 1 tkl - y 
— 4^—y ; u-7 ^=-^1 \f^"7-yy- i — 4 M -f^y—2—^-y 

MS m/e (ESI) 454 (MH + ). 

4 - [3- (4- i-y^T-s^y? v^ir-y—i-^-^) -4 - (4-v^^p^ c g 

MS m/e (ESI) 438 (MH*) . 

X-y^Vl^-4- [2- (4- t —-f^-^y^ P^f-fr — 1 -3^— —4 — (2 
MS m/e (ESI) 448 (MH*) . 

4- f3- (4- t-^^v^g^^^ -4- Liz [2- (f h7^KP 
MS m/e (ESI) 498 (MH*). 

1 - [4-^ p ^- 2 - (4- t -^f^P^^^) Z^=Zk] —4 
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MS m/e (ESI) 435 QJH*). 



5 



15 



20 



4 _ P5_ (4- t — -f^f-fl**/? P^^vVU) —4- 


- (4- 


-^f/I/^7V?^- 1 


— Ot') -2— ^ h^v^rc^/Kl 






MS m/e (ESI) 472 (MH*). 

4 — f 3 — (4— t — -7^^*/$ u^^rZ/M —4 


- C4 


- ( 2 — J^Vl^^W) 


f^^i^^— 1 — >f 37^-/^1 ^/ufcV^ & 






MS ra/e (ESI) 470 (MH+). 

4- [3- (4- t — zf^jUi/J? n^^i?"- 1 — 


• 


-4- 


\f^.y-J^—X—y(;V) 7^=-/U~\ ^rsUft}) ^ ^ 


mm. 




MS m/e (ESI) 440 (MH + ) . 

1— [2— (4— t — •f'T'/Ui/? n^^r^/V) :7;c. 




-4- (3-^^/W^^- 


MS m/e (ESI) 371 (MH + ). 
1— [2— (4— t — rff-^y^ v^^ct/M ~7 




-4- (ff7tKi3f 








MS m/e (ESI) 399 (MH+). 
1 — { 2 — (4 — t -^f^i/^ n^^C/AO 




— 4— (3—^^/1^^^ 








MS m/e (ESI) 389 (MH + ) . 

1- [2— (4— t —-f^JVi/V u^5r-y;v) ~7 ^ 




-4-ft7x>- 3 — 


MS m/e (ESI) 397 (MH*). 

4 — f 5 — ( 4 - t —rf^J^t n^df-V/l-) — 2 


— * h^i/- 4 - [4- (7^b 



25 jjB&fi; 

MS m/e (ESI) 514 (MH*). 
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4- T3- (4- t -rf=5->V-S>7 U^^-^/U) -4- (4— ^VH^<7 V s ^ — 1 
MS ra/e (ESI) 455 (MH*). 

4- f4- (4- t --f^JV-y? u^^ri/M -3- [4- (rh7bKPb°7y 
MS ra/e (ESI) 484 (MH*). 

4- T3- (4 - t n^dp-^/U) -4— (4 — ^ Prjyf^ gvk 

MS m/e (ESI) 468 (MH*). 
10 4 - [3- (4 — t -^W^ p^^-fr — 1 —Jin /I/) -4— (4—S^g^:^ 

MS m/e (ESI) 466 (MH + ) . 

1- [2— (4 — t — P^jLk^k) 7xzi;l/] -4— S^g 

^vU y ¥ ^ 
15 MS ra/e (ESI) 383 (MH + ). 

\--f^)V— A— [2— (4, 4 — itji^/Ui/Jr u^^ri/M — A— (4— ^^/V 

MS ra/e (ESI) 426 (MH + ). 

1- [2- (4- t —-fZ-AsUt P^dr-fr- 1 -ji^iQ -4 — ^>-^ 

20 /Hf^v^ 

MS m/e (ESI) 369 (MH*). 

1 —-f^-,\,— 4 — [2— ( 4 — t — ~£±2^lL p^H?— 1 /Up -5-fc°n 

MS ra/e (ESI) 424 (MH + ). 
25 1 —-f^As— 4 — [ 2 - (4 - t --f^^S? P^^^) -5-b°P!J 1 
f;V7a=;H f^v^ jftSMfe 

558 



WO 2005/063705 



PCT/JP2004/019795 



MS ra/e (ESI) 426 (MH*). 

A - [2- (4, 4-v^tVWX^ P^>=fri^) ~4- (3, 3 — 

MS tn/e (ESI) 440 (MH*) . 

1- (2-7b°P [5. 51 ^^^-2-^1^-3— 4 ^y^.=^M —4- (x 
MS m/e (ESI) 409 (MH*). 

X — ^ p/p 4- T2 - (4, 4 - '^^ f P^t- 1 -x 

=z.)V) -4- (4-^ h^ri/fc^y^y-l-^^) 7 ^ ^/H tf^v^ 

MS ra/e (ESI) 438 (Mlf). 

1— [2— (4, 4 — -y* fvW^g g^^-p- — 1 — jzz^ /l^) —4 — (4-p< h^v" 
MS m/e (ESI) 464 (MH + ) . 

N-Ji^/l^- 2 - [4- T4- (4-7< f^tf^lJ i?y- 1 — -2- (3 
. 3, 5, 5-fh7^f/V^P^^) fcT^^X-l — Czh3 

Tir hZjLif l£ife*fe 

MS. m/e (ESI) 499 (MH + ). 

r 4 - [2- (4, 4-i?xf^P^^) ^ ^ - fc^^y-l-^ 
/U] ^E-^/fr ]) y— 4 — f/K?? 
MS m/e (ESI) 414 (MH*) . 

1 - [4 — (4-:/p fcVU^yv^- 1 -^f/tQ -3 - (3, 3, 5, 5 -7- Y 
MS m/e (ESI) 440 (MH + ). 

1 - f4 — (A—^f^-^^-yy-l — (Jkl -3 - (4, 4-vM7 c V^v'^P 
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tvdi/ i&mm. 

MS m/e (ESI) 440 (MJf). 

1 — T2- (4, 4— v^^^^^n^^ri/yu) - 


4-tf^y W— 1 -^jvy =c 




Mo ra/e Vc-ol^ *too yviiw. 


■a^^/U) — 4 — •^/I'jfo U 2/ — 4 




-2 


MS m/e (.bol; 4.6b Wn J . 

1 - [4- U-^Mtf^y S^-l— <A0 - 


-2- (4, 4 -S*=.^vW^ a 






MS ra/e (ESI) 504 (MJf). 

1 — n-7°a tVl^'^vU— 4 — [4— ^/i^n- 


-2- (3, 3, 5, 5 —7" 


^^/l'S/;? n^^v'/V) 7i=^] fcV^S*^ 4 


mtm. 


MS ra/e (ESI) 373 (MH + ). 

1 n-T'a fcVl^^vl — 4- [4— [1, 3, 


4] t^ti^7^- 2 — f 


)V- 2- (3. 3. 5. 5— -7- 1— s^AO /K) 


MS m/e (ESI) 421 (MH*). 

1 — %/# u^^>jU^f-/U- 4 — [2— (3, 3, 


5, 5-rf7^f^n^ 


MS m/e (ESI) 397 (MH + ). 

1- ( 2 -ac^vl^^vlO -4- [2- (3, 3, 


5, 5-f h^^^Wo^ 


MS m/e (ESI) 385 (MH + ). 
1- [5- Tl. 3. 4] ^i^T^— 


--f/V—2- (3. 3. 5, 5 — 


T f 7 ^ f^^^ D^'drt- 1 -x^yk) ~7 =c-=- 
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MS m/e (ESI) 409 (MH*). 

1 -^^vU— 4 — [2- (3, 3, 5, 5 -X J-J-J^i/? v^^-yjV) ~7 =c=- 

5 MS m/e (ESI) 315 (MH + ). 

4— [2— (3, 3, 5, 5-fh7^f^P A ^) 

MS m/e (ESI) 329 (MH*) . 

4— — T2- (3, 3, 5, 5-7f7^f/^ 
10 P^frv'/W) 7s^] l^^v^ 

MS m/e (ESI) 392 (MH*) . 

3- (4-^p \f)V\f^=7 1 z^L±) -4- (3, 3, 5, 5-Tf7^f 

MS m/e (ESI) 359 (MH*). 
15 3- (A-Zf^^^itis—I-^M -4- (3, 3, 5, 5-7f7^f^ 

MS m/e (ESI) 373 (MH 4 ). 

3- (4— P7°n fcVl^^Vl-^^v^- 1 —<4M -4- (3, 3, 5, 5 

-r e ^^jLkzk) Z *=• ^ nzk: 

20 MS m/e (ESI) 371 (MH + ). 

X ct^p tfVt^t^vW-4- [4- (6-^ h 3^ fc° U v^- 2-^/1-0 -2 

- (3, 3, 5, 5— T- f7^f/^ o^rvvU) 7x^lj fc^^v^ — ^ 

MS m/e (ESI) 462 (MH + ). 
25 2- [4- [_2- (3, 3, 5, 5-tI>7^ W^P^^) ^^—/U] 



561 



WO 2005/063705 



PCT/JP2004/019795 



MS m/e (ESI) 399 Oflf). 

1— (2-/*^*^*— -4- {2- .(3, 3, 5, 5-fb7^f 

)V*/t 7x^/W fcV^v^ ffiEfelfc 

MS m/e (ESI) 407 (MH*). 

t _ i/ ^ p - 7 » p tf/l^TVl — 4- [2- (3, 3, 5, 5-Th7^f/^P^ 
MS m/e (ESI) 367 (Iflf). 

1- [2- (3. 3, 5. 5— Z. h7^W^P^>^) :7^z^] -4- ( 

3 . 3 , 3 - h y 22k*B ~7°p fcW ^7-^y taifejft 

MS m/e (ESI) 397 (MH + ) . 

**f-,\,- [2-f4-(2-(3. 3. 5, 5-7- f7^f/V^ p^^y//W) 7 
MS m/e (ESI) 358 (MH + ) . 

i?*<7-A'— (2— C4— {2— (3. 3, 5, 5-rf7^W^P^^) 
MS m/e (ESI) 372 (MH + ). 

2- 7 g Ptl°7^-5- [2- (3, 3, 5, 5 -7 h g ^ ^)V^ ^7 g ^=fr1r- 1 -J- 

^oc^/ui -2, s-v'Tif tf^g [2. 2. i] -^79^ atifeta: 

MS m/e (ESI) 353 (MH + ). 

2-y-^P7 P PfcVl^^^/l-— 5- [2- (3, 3, 5 . 

j^-th- i -^/Ix) z^^k] - 2 . 5— ^Tiflf^P C2. 2. l]^^ 
MS m/e (ESI) 365 (MH + ) . 

l-(4-r2-(3, 3, 5, 5-ff7^ gvvv^ P^jFvvl^ Z^EZkJ b ° 
MS m/e (ESI) 371 (MHO. 
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n - ]>7t: KPb°7y-4 — (M - A- [2- (3, 3, 5, 5-T 
=ttv-y-i7 x2.^-yjV) Z7aL^W] M'^^j?^ i&WM. 
MS m/e (ESI) 385 (MH*) . 

! _ \ ^-y)Virxx^=f-)V- 2- (3, 3, 5, 5-rh7^f/^P^^ 

MS ra/e (ESI) 375 (MH + ) . 

|s^fcKPtf7y-4--^;W^) -4 - T2- (3 . 3, 4, 4-T 5 - 

MS ra/e (ESI) 383 (MH*). 

2 - [4- f2- (4 - t zL2±2k¥± E^^2k± -Px.—flA fcX7v^-l 
— ^fyyj -N-b°!J^y-2-^;i/7-feb7$ K 
MS m/e (ESI) 435 (MH + ). 
[0 4 7 4] 

(f*»0»Ji) Turkat m^MMl±MiMz£M£M 

<Human fibronectin <D 96 ^Z^U— Y^(Om^t> 

Human fibronectin (Becton Dickinson Biosciences %hM) phosphate-buffered 
saline (£AT PBS £ B&i-„ Sigma &M) T? 0. 1—0. 01 /z g/ml I^^Si 5 Us 
^r^b^r 50ju 1/well "t 5 96 %-f\/— V (Becton Dickinson %tW KWN tt^ 4°C~C? 1 
Hjfc#K£-£fc 0 S0 N f^bJtM lr|3&i:U rftte 1% bovine serum albumin ( 

SAT BSA tm-to Sigma ttfi ) «r£tf PBS Sr 100 Ml/well ttbt, r*b£r C0 2 
incubator (t7t!7 *±®D ft t? 37°C 2 2B. L fc D 

±%d><nzf V— b ^ b _L?i£l&* U lmg/ml BSA 3ra tf RPMI-1640 (Sigma *±®0 ^ 
&ft bfc Jurkat &fflj&£r 2. 5 x 10 s W well KftS «t O 80 1/well ffiM bfc B E. 
flKWh^, lmg/ml BSA £^tf RPMI-1640 "t»#*flEt#R Ufcfc-dMfeSr 10 m 
1/well ^DU J^V^-C lmg/ml BSA Sr^tf RPMI-1640 Ti^Lfc lOOnM phorbol 
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rayristate acetate (£AT PMA t B&"f~«, Sigma #M) * 10 n 1/well ~f\y— 
b&37°C -C45~60^^C0 2 incubator F^-C^^UfCo h ^b_Uf£rBfc* U 

100 m 1/well (7? RPMI-1640 -C#:Ih1$g#- U -£^^3. 75 raM /r-nitrophenol-^-acetyl- 
^-D-glucosarainide (Sigma #M) RXI 0.25 % Triton X-100 (Sigma ttM) 

50 mM citrate buffer pH 5. 0 60 n 1/well C0 2 incubator ^AtLT 

37°C-C 45 ftm&U^tZo ZLtlfc 5mM EDTA Sr^tP 50 mM glycine buffer 

pHlO. 4 90 /x 1/well $&&R b N EL340 Automated Microplate Reader (BIO-TEK 
)-e 405nm (Dmftm&Mfe L^^BJMcS:^^ PMA JfcHRfc £ oX±%- 
«fC^r 50%^W]$iJ-r6#^^O^?r IC50 (mM) £ LTSH^bfCo 
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4. 7 



[0 4 7 5] 



— x-s°y tffTkS^fcisD a s 100 units Aofc^^^l^ft;^ 

^t^tAJ: ^ifa-L/cgrffrfo. 25ml ^^AnUfCo -tn^ 6% Dextran (Nacalai 
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kthfcl:^ t^^A(D phosphate-buffered saline (&>~F PBS t^~t a Sigma %±M 
) ^jtJPX.^ 1600rpra ~C 7 ^MMfclTitfo bfc„ #fctLfcJfiL^®^* 4ml <D PBS 
lC^^b> ^.tl-tr 4ml <D Ficoll - Paque™ PLUS (Amershara Biosciences %tM) 
jl bfc„ #6>*Lfc 2 Jl^S: 2000rpm -e 30 aflBSfilC-CifrC? bfc^ ±flt Sr^i 5 
tfctP»£ 10ml (7) PBS KMM U 1200rpm t? 7 #Mi&L> bT Jbtf «9 BfcV^fco 

10ml SSJn -Uifi:*>^3MNaCl £r£t?7K*§$£& 0. 5ml JDt»Ib:HS: 1200rpm 
7 #fl83S'fr b*T\ #6>*bfcfcfcPW£' lmg/ml bovine serum albumin (£TF BSA £ 
B&-T 0 Sigma tfcftD^t? PBS tSUSIU lOWSEffll**"^** "CfeflFbfc. 
<fc h3fcfi|jfil#TO<?5^3fc^> 

#^tbfc£f cW^T 2 x 10 7 1@/ml fcfcS <£ 5 lmg/ml BSA "atf PBS ^Slbfc 
^ BCECF-AM (Do jin tfcjR) 5 /z M Ulfc 3 J: 5 SsiP tT, 37°Ct? 45 ^f^fc 

S.b7c 0 ^(D^iS'L^^i^ lmg/ml BSA -£tP PBS -C 2 IUi5fc8- U 5 xl0 7 -fl§/ml 
ft 5 £5 lmg/ml BSA ^tf PBS iuffSS tTtffl^tt'7Ki&M tfc, 
<HUVEC H^fb-T" W" — b ©f£$4> 

Human umbilical vein endothelial cells (OT HUVEC ^Pfc-T) Sr. 10% fetal calf 
serum 30 /z g/ml endothelial cell growth supplement (Becton Dickinson 

Bioscience &-£tf MGDB131 (^al/yXtM iC«bfc Q ^(D§?§ 

7. 5 x 10 3 IB/well T? collagen type 1 mfa&Mffi 96 V (Iwaki *± 

SD^ssanu co 2 -r^**^-*- (fc^-!M7tfcK) t?3 ammm^tco mm* 

m (confluent) ttoT^5I^IIEU _h»Sr*T^W b * PBS "C2 0* 
0.1% glutaraldehyde(B8^b^t«D«r^tpPBS 100/zl/well bT 5 

#K HUVEC SrS^b b/c D ±f^^T/V- b Sr PBS T? 2 Hlifc#gL -ftfc 100 p. 
1/well 05 PBS SrSSflP Vtimtif&X* 4 °CT?^# bfc„ 

lmg/ml (75 BSA ^-a tf RPMI-1640 medium (Sigma |±$SD 6. 5ml Kl N bT 
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BCECF-AM^It^tVTc 5 x 10 7 {@/ral (OUf-^mm^ 0. 5ml $&&P LT^fP^. HUVEC 
Tbmm^^t^ 1 ^— ^ ^ 8°^ 1/well &$s2)n L7c 0 tz.t£-h\Z. lmg/mlB S 

A^tf RPMI-1640 bfc-ft;^^ 10 m 1/well £ lrag/ral BSA^ 

"a-tf RPMI-1640 tiltfc lOOnM phorbol rayristate acetate (£1T PMA £P»&i" 0 
Sigma *±®D £ 10 M 1/well «&&0 U C0 2 >f y^a^-^^T* 37°C N 45 ^WMSfflbfc 
o Zfls— bj6>6>Ji»SrBfe*U 100 Ml/well <£> RPMI-1640 -eftUHfe* U -t£~*0. 1% 
NP-40(Calbiochem*±) &ra PBS £ 100 /x 1/well «&IP LT, ARV0 TO SX. 1420 ^riVj-^ 
-<yv# (Wallac *±®D T?3bte3fi££SrS!l5£ L^»B»c£r3fc£>fc 0 PMA 

£oT±#Lfc^#&B«fc£: 50*^^5 #ft^4fcO»&«: IC50 (iiM) itT 

U§2] 





IC50 (fxM) 
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7. 1 



[0 4 7 6] 

<0xazolone tC £ 5^f£> 

5—6 Balb/c t ( 0 y ^-*±$$Q <£>jjggfl£:!t) 2cm ES^iJ 

^ Lfco 3%0) 4-ethoxymethylene-2-phenyl-2-oxazolin-5-one (££T oxazolone t 
m-fo Sigma f±§SD Sr-grtp 100%^^ y — ju&m* 150 n 1 # ^gP^M? 
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Lfc 0 

<0xasolone £rirt? 3 >^WM> 

1% oxazolone Sr^tP 100% fc°— tjxy^/W (HlR-fk^ttfli) ^S*<£>H©7k 

CkSSaiSltfcSi) SrJP^.. ^f^^aiti^ (by/M ^vn-c^L<^L0.5% 

oxazolone ^r^tf^^Vl'V* 3 :/£rPlM L7c 0 
<0xazolone K «£ 5#^> 

Oxazolone LT^b 3 0 401^ ^if/H-f^STO 

-^^^^fllF^^b^JScnKDgP^^ilBP^UfcO. 5%oxazolone «r£tf ^^^v* a V 
£ 100 M 1 foi&v ? x HiiS bfc 0 

0.5% methyl cellulose (Wako *±S0 &^t?zk^?fciaK$B*;fcttl§ 
fl? U oxazolone =^^r;V-J 3 y§ft© 30 '£w\\Z. 30mg/kg Lfc 0 Oxazolone 

SfclcCifefrU ML/c/y^ff^MMf^f Uc„ rtLt lmlO 50mM y >- 
U ? A^ffK (JgAT KPB t Pt&i") pH 6. 0 SrJn t ^ n b a ^ (-e>f ^ 

d^^j? • ^j-^ftM) t?**^— rtL(- 2ml <£> 50mM KPB, pH 6. 0 £r 

AH*., 3000rpm, 4°C. 10 ^fsliS'fr UT±» SrSfe* Lfc„ ^bftfctfcKJfclz: 1ml © 
0. 5% Hexadecyltrimethyl-ammonium bromide (Sigma %kW c5"t? 50mM KPB, pH6. 0 

mft&Xt$m&m^}^Wm*:3~5mm*)T&^iZ&. 3000rpm, 4°C. 
10 ftm&>ts>VX±.m&4§fc 0 Jim^V) myeloperoxidase i*iSttf±^T©i5 
88^b/t.-t-3&fc>"t>s#bttfc-b?lllOM 1 }C37 o C^#?S.b7t0. 017% ^dianisidine 
(Sigma ttM) 2fct* 0. 0005%i&SMbkSfc?k (Wako *fc38) £-3 £r 50mM KPB, pH6. 0 S: 
200-ju 1 flP;L s 450nm KirfcStt SK^flaE^lCH LT kinetic KTrW^?^ 1 #W 
N EL340 Automated Microplate Reader (BI0-TEK #M) Sr/BV^M^bfco imfctt 1 
:9fffifcfc <9 (D$.ytl£<D^k^ (m0. D. /min. )„ ^b^^^S5^:^^V^Tfi> oxazolone 
nyfo^i, -ttZfrlb oxazolone »8E/ft#**iS:4-#fc»i-««HW* (%) 
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[Sl3] 





ftlfflm (%) 




nmm (%) 


i 


4 5 


1 7 


3 0 


7 


3 7 


1 8 | 


5 0 


8 


2 2 


1 9 


5 3 


9 


3 5 


2 0 


3 8 


1 0 


7 3 


2 2 


2 8 


1 2 


3 4 


2 8 


4 8 


1 3 


1 3 


3 0 


2 3 


1 4 


6 4 


3 1 


3 8 


1 5 


4 0 


3 2 


5 1 



[0 4 7 7] 

(tsWij4) dss m^-xmm^M^n z^s-mm-m 

Dextran sulfate sodium (gT DSS £ PJ&-T 0 ICN $M) * 1~3%M& 5<t5 b 
fc*tM7K (^ii^^fcM) &r 6—7 Balb/c t ? ^ ( 0 —/UX H *fc 

M) M 5-7 0^i^7R$^««r^^*fc o f©iS^ ifiio-^^v^^ 
^fiit^^-^T^^T—fbLfc Disease Activity Index (£1T DAI Bg--^ - ) ^ 

0. 5% methyl cellulose (Wako #M) «r&t?***K:»»*fcttJg«*U 1 
0 10 5—7 Bffl 30 mg/kg 3* 0gPft4tfc. mmmi. 7, 8, 9, 10, 1 
2, 13, 14. 15, 17, 18, 19, 20, 22, 28, 3 0, 31, 32 
jsj:t5 3 4 0^«ifis dss a^ho-Mf, i-ft*^ DSS 7k#*P/^#»Mtg-^- 

[0 4 7 8] 
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Wflf c7^> ^£ Of 



1. 




^ p T^^^S^fcfiTIBA 1 ttS emS^rW L WC <b £ ^ 5 - 
R20, R2 1. R2 2JoiO!R2 3ll P-Sfelijlfto^ zK^fK^ tK 

*y (ci-67^/v) 75/S, (ci-67^) 7-;yl 

„ TfBB 1 f^^bS^^^Stt^jS^r^ UTV^T t> <£ V^C 1 — 6 T/V= 3 r/^S N T 
I3B lSf/^b®tR£;ft3g&S&^L-CV^ 1 b<fc^C 1-67^^I, TIB 

C l^biltR^Sff^S^bTV^ti J^5- 1 Ol^fpJliwviS 

R3 0 N R3 l*3«fctfR 3 2tt % IU— ^Tcfi^^oT, 7Kf50fC^ zKS&Ss ^ 
c^yg^ i/7/$> #/i^>vvi^ Cl-67/^/H> Cl-67;^ 
^v'S^fcfiC 2— 7 7^3 ^^^;i//j?=;ul^^t^\ fc6VMi> 

R3CK R3 ltfct4R3 2©V^f^2o^-g^^oT, ^-=3ry£ (5£= 
OS) ^fcfi^^V^S (S-CH2-I) T?fct>. ^!J©lo^ Tk&lSCT-. 
tK^S. '^n&isWrf-* '>7;l, Cl-67/V^I, CI 

- 6 T^=^vS*fciJiC 2 - 7 7;U3df^/i/7i?= ^£S:^U 
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R4 Of*. TIBD l3¥a>&S&£*L*filfe&£^bT^Tfc«i^C 1 - 1 or 

T12E l S¥jo> e>3S3R&*L3e&£&W bTV>T t> J;vn 4 - 8 m-^r 
ciS, TIEF 1^30 i b®^.$^5®^rS^rWU"CV ,k "C 1 fe> J^V^C 2 — 7 T/t"£r=- 

TIBG 1 p}0*biil#^£;ix5B^£&WUTV^T 1 b .fcV^C 2 — 7 7 As^As'toA' 
^~/H. (Cl-67;^) T^/^^-A-K. 4 -8l^rni* 

/H^=i;l/S N C 2 - 7 ^^/^^/^*7tfiC 1-6 TA"SFVW*/l'5fc=- 




<A1SI> 

9liStlZ>WM&*&^X^X-b X^^^m. Cl-67/^1, CI -6 
/n n7/^/HfcJ:^C 2- 7 7MVyS ({& U tt^5 5-10l^ 
uT^=¥/^S*fcfig^$ttS 5-1 0i^^a7/^^/Ht-^!feoT^ 
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<b im> 

<cii> 

iXTVS. Ao^yg?, C 1 - 6 7/^Si3i 1 - 6 7;>3#^is 
<D 1S¥> 

c l — 6 7;^^/^^;^*=/^l^ C 1 — 6 T/w^r/^^./^^ -r =^S, ^e- 
/ (Cl-67^) 757S, v> (C1-67M;V) 7^;S, C2-7 

^^^3-81^0 7/^/^ C2-77/>3^/^^ *yUaJ?dp-i^ 
4 - ^^SS. 5-10i^fo7y-;HI^ 6-1017!)- 

/^S. C 2 — 7 7^^*^=^ 6 — 1 017 V — /HR^/VaK^/WS^ 
7 5/ *;^=/V^ ✓NP^jP§C^^g&$*LTVvrt>.kl/ Ni e->' (C1-67/V 

7 5/ *;^is (3-8^n7/^) 7?/*;^=^ 

S N (C2-77^3^^7/^) 7U*^-^Is (CI — 6 7" 

7$y*/^/H> ^/ (5-10l^fn7!J^vi) 7 5 / 
#=/i^£ N C 1 -6T/^'^^^-eB^^$tl>TV^-r l b«kV^4-8M^T-^m^/^7i? 

^/u3£*3 J: t* 5-10 7" p7!) — /HR*^^=/i^S^ 
<E1H> 

An^yg^ Cl-67;^>i> t^rVS (S=Ol) *3«fcT*Cl-6 
<F 1^> 

itJtC 1 -6 7/^^>Is 

<G ll¥> 

3 — 8 1^^ D 7/l^^r^S> 
<HlH> 
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T^^S. ^ (Cl-67/^) 7$y*^#-/^ ^ (C1-67/V 
75/ tfA'tf^/l^ C 2 - 7 T^=^F-V*/^=^S. tf/W^vVl'S 
33j:lJ*C 2 — 7 i/7;7/V^io 
2. 




(100) 

R 2 0. R 2 1. R2 2 33£TJ?R 2 3 W\ m— tfctt^ot, tK^^s tK 
(C1-67W) 7$;S, (Cl-67^) 7^1 
IBB l#a»&W**i8B«**tWtt^C l-67/^^i> TIB 

C ll^b^£:fr3em»&^LXV^ 1 bJ^5- 1 Ol-fP7!)-/ViS 
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R 3 (K R 3 1 tfc{JR3 2©V>f ^2 0*S-ttlC/ioT % t^VS 
OS) £fcte^l^S (S-CH2-I) T*fc<9.. 3»!><DlotfS N tK^M^ 
tK^S^ ^p^VI^ i/T/S. */u#^v';H, Cl-67;^;H, Cl 

5 R4 0&S tibd lm^hm^n^m^^^^x^xh <t^c i - 1 or 

A^yl^ TIHE 1 f^^b^^^tl^Si&iS^rW LTV^Tt) 3 — 8 Jiv^ 13 

ngjtg. T1BF l^bS^R$^SemS^Wb-CV^Tt>ctV^C 2 - 7T/K5r^ 
A-3£ N TIBF l^bStR$tt5«ifeSS:Wb-CV^fc«tv>C 2-7T/u^-^ 

jtf^A^ ^/ (Cl-67/^) T5; /^A'tf^A-S, 4-8l^fo^ 
/U/j?^yl/Iv C 2 - 7 T/^^vOfr/^Tj^/^g^fcfiC 1-6 TA^A^A-^— 

ntt, 0. 1 *fc{*2<DS^^-t- 0 ) 

<a im> 

£thZ>WM&&$[^X^Xh£^~7^~/i'm, ci-67;v^H, ci-6a 
nJ^Ufc^D'C 2- 7 7;v^fVyS (HU 111^5 5-101^0 
20 TA^A-gJSfcttfiife^fra 5- 1 0l^o7;^=;Hi:-^^oT^b p 

<B 1S¥> 
<C1S¥> 

25 v/7/S^ ^n^yjf,^ C 1 - 6 7/W^H^itFC 1 - 6 7^3^i/l, 

<Dim> 



574 



WO 2005/063705 



PCT/JP2004/019795 



ftls C 1 — 6 TJ^JVT.jV'fc— ;l/S s CI — 6.T/^^/^^./^7 = * 
y (C1-67W) T^Sm, v? (C1-67W) 7^S, C2-7 
7^*^^7^iN T1BH l^^bi§^$tt5gmS^r^TUTV>Tt> 
5 <fcV^ 3 - 81^ n7/i'^Ss C 2 - 7 7^=" ^i/*;^^^!, jj/Utf**/ 

;H % 4-8l^TPiS, 5-10ft^fn7!)-;^I, 6-10I7D- 
^fl, C 2 — 7 TJl"*A'jJSl'tf~ 6 — 1 017 y '-^f 

7 5/ */^=/^ ^ny^®^-eg^$tt-CV^-Ct>«tV^y (C1-67/V 
#/V0 75/*;vtoH> (3-8l^P7/^/>) 75/*^=^ 

io *y (C2-77;^^7;v^) 7$/*/^=^ v 5 (ci-67 

/l^A-) 75/^t*=/H, (5-10l^fn7!)-/Vi) 7^*;l/ 

jjwi-X, C 1 - 6T/i^^S-Cgm£nTVN-Ct> £^4- Tn^tUfriS 

<E 1S¥> 

15 /NP^yg?, Cl-67^3^S, ^"^yS (^=Q1) *3«ttJ«Cl-6 

< F 1S¥> 

<g ii¥> 
20 3-8I^p7;v^1s 
<H 1S¥> 

TK^Ss C1-6^p7/^/^ C1-67;^I> C2-77^p^> 

r/v^/wS. (ci-6 7^) 7?y*;^=;H^ v> (ci-67/v 

=¥7U) 7^7 ^/l^^/t^ C 2 - 7 7^3*V#/^=^Sn 
25 fc<tt)«C2-7v'7/7^H, 

3. R 1 O^TIBA 2^^e)5®tR$n5BmS^^UTV^T'b 5 - 1 0 
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5-1 oi^ P7/^=;HTfe§> tt*^ i */cfi 2 <Dvvm^— js^iam 

<A2I¥> 

5 7K^?S. 7x=;l/l s C 1 - 6 T^^/UJi J^t^C 

2 _ 7T/ vdrU^S ({fib, It^tlS 5 - 1 Oli/^ a7;^HSfc(41t 
5 - 1 Ol^P7;^^Si- it^oTX^nM4C5i^: 

4. RIOW^ 37=^/1^ Cl-67;^/H, C1-6^p7/v 

Cl-67/^^ C1-6ap7M;H, 1, 
Tt><^5-1 01^ P7;^=^itfe5, fjM^l ^7ctt2 0V^-rtt^— 

te^^^l^S^&Siil^fi. em$tb5 5-l 01^ nT/l^/l^l^fc 
5 - 1 P7;^=/t'it- ®c/j;oT^t 0 p|S«C5 

20 5. RIOiS, i/^P^^^ls 4 — t — Zf'f-Jl'i/? n^^vvt^ 4, 

4— i?*^/^? n^^rf/U^ 4, 4 - P^^i//l/l, 3, 3, 

5, 5 — T h = 7**f-J\'\'# n^drv'/P^ 3, 5 — f-^st P^^i/;1/I, 
4 — ^^—/U-v'^ n^arix/l'K, 4 - M) 7;l^tP ^ f P^ ;3 rv'/Ul N 4 
-n-T/^Vl/^:? P^^i^/l^ v^^n^^^/I^S, 3, 3, 4, 4-^h^^ 
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i * ft n 2 <d v N-rtL ^— 3S teiaft (Dfc&yo s t± <d±& *> s v > f±^e jx e> £>7k 

5 6. R20, R21, R 2 2*5 iT>'R 2 |SJ— £ fcttMft o T\ TkStm 

> /S, _h|BB l»^e>S!R$tt5{iJfe£S:^rbTV>-Ct>«tV>Cl-6T/^/V' 
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7. R20, R21, R 2 2*5<fcTJ?R 2 3J0S X .P— *fcfi^^o-C N TK^J^ 

^ti^g&S&W bTV^T%cfcl^C l-67/^/H> _h|5B lgfd^bStR^tb 
5M&£&:WL-rv^-C 1 b<fc^C 1-67^3^, -hlEC 1 *t<5 

b31^£n5B&S£WUTV^ 1 i>J^5-6m^ruTy — ^ST'fcS, If 

<c 2m> 

. C 1 - 6 T^a^VStJitFC 1 - 6 7/V^S. 

8. R20, R21, R 2 2#J:t*R 2 3)6^ P~ £fcttSfco-t\ TkSfcJJS* 

6>^^$^Sg^SSr^"bTV^-Cl><tV^/^IJ V-4 — f/l^> -bIBC 2ifr&> 
b31#l£;h/5SifcS*:^irbTVvrfc £V>t°^y 1 _hlBC 2iA> 

bS^jh/SB&SSrWLTVvTfc <fcV^t°n JJ i^- 1.--T /^ T-fef^v^- 

! — r ,i^ N try vis- 2-^/^*rt{it o y i?^- 3 — (/ismx~tbz>, m^m. 

9. R20, R 2 1 N R 2 2*5 j;TJ?R 23©Hs < £ i> 2^>fi$7kmW> 

r-fe^s. ^yxw^yl, ^^w^yl, ^ 

* h^r^S> ^b^ri/S> JbfEC 2i^b51&£*L5B&S£rWL-T^ 
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10. R20.R21, R 2 2*5 £TJ?R 2 3 <£> 9 3 OflMcJfcJHC-T-T'ifc 9 
, 8D©lo^ TkSffC^ 7^iJI^ ^7/1, ^W^i, 

v _ 4 — r/p£% -fiac 3mfrt>m$i£friz>m&&& : £^x^x*> j^tr^y ^ 

^_ x -xf^^TtfiTIBC 3 3^a>bS^£;i^3gJfe£&WbXV^Xt>.fcV^£ , cI 
y v^- 1 — O^mxhZ, Wikm 1 5 ©V^*lj&»— qCfclEftO-ftS^***: 
fi^r oi&*> -5 VMS-tax fe O7kfn#/ 0 
<C3ig¥> 

11. R3CK R3 1feitfR3 2^\ £7ckm&oX. Tksff m^fc 

eci-er^^S^t^ £>awi. r 3 o^j^r 3 la*— ftki&ox 

t^yg (S=Ol) Xfc^s R 3 2 ^Tk^^SfcltC 1 - 6 T^^r^ST'fc 

12. R3 0. R3 1^it) ? R3 2^ HO— ffcfti^ot, TKm^^Tb 
fi^ ^-/^S?r^-r^\ £><5W3 N R 3 0 U it>*R 3 1 ^-i(:/ioTt^yS ( 
S;=Ol) Xfc9. R3 2^ 7 K*g^fcfj:yf/i'I-efo5, ft^Jg 1 TbS 1 0 

1,3. R3 0 N R 3 lfecfctJ^R 3 2/^^XTkfiM^Xfc^ SS#^ 1 Tbm. 

1 4. R4 O^JtBED ll¥^fe5l^R$^5@m^^bXV^X^>J:V^C 1 - 
6 7y^;H, _b|BE 1 f¥# i bSiR£;ft5flL^i£^^l'XV , >X 1 b iV^ 3-81^ 
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^ P7^^S % ' C2-7 7/^=/VS, C2-77;^=/H*feliC2-7 

15. R4 0 3STIBD 2^a>b®tR£;ft5SmS&^LTVvTt5 «fcV^ 1- 
<D2P> 

tR^S. /ND^yg^ v-rys, ci-67/^^s, 3-81^d7 

/l^/l-g N 4-8l^rnII N *y (C1-67W) 75/*;^H 
10 N v 5 (C 1 - 6 T/t^A-) T 5 J C 2 - 7 TVl^A^ A-tf^A-S 

„ 5l^7D7!)-^i^ 4-8l^fai*^ /H*5<fc^7x=;H 0 

16. R4 0^ n -7 P nt>I, n-^Is n — <^AS. -f 

B^oWf^Sffcefh^t Kn h°7y-4—f Ap< f/HTfcS, It* 
1 7. n^lOlMS, |f*^l75Ml 6<DV^tLd^— ^KHaRO-ffc^ 

l 8. xi^Iil^tifeS, SS^i*7tfi3^Mi 7©v>ftia»-Sl: 

1 — [ 2 — (4, n^dr->-^) - 5 — * h^7a=A-]-4 

25 1 — jV— 4 - [2- (4 — t —-ff-Ast/t p^df-^ — 1 — ^^/U-) — 4- ( 

4 _^ }s^v-t°^y v>>- — 1 — fA) 7^—A] tV 7 i?y N 
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[2- (3, 3, 5, 5-rh7^f;^D^^) ~? 

x -cy^ n^D [2- (3, 3, 5, 5-ff7^f/Wo 

^^v'A') 7xi~/k] t°^<7^^ 
5 2- {4- [2- (4- t -Zf'T^St n^^rv'/V') 7x^;H f^v^-l 

^^_ 4 _ (4 _ t u^^^y/u) —3— (4-y^^t°^7v ? >- 

l — f/u) -<W~ h y 

f.^V^-4- (4— t — •J'^JVl/t -3- (4 -y^/Vid^? i? 

io y-i-^/P) ^^=MJ/K 

1 -^^-yi^- 4 - [ 2 - ( 4 - t —-f^^S? n —3^/^) 7 ^ fc^<7 v>>\ 

{ 4 _ [ 2 - (4, 4 — v ? ^^W>'^ u^^vvt') :7^~/l/| t 0 ^^-^^- 
1— f/W 7^i/-2-;*->\ 
15 4- [3- (4 — t — •ff-^y^ u^^r-t— 1 — ^=>u-) -4- (4— ^^vl^t? 

1— [2- (4— t — -f^-JV-y^ X2^*ri//U) ~7 =^^)V\ —4— (2— ^b^v' 

1— [2— (4 — t — -ff-JV^y^ n^^iJ-— 1 — ^=-/ls) —A— 
20 t°^y 1 — -f /i") 7 — 4—*s9 x=fy°u if/Uff-zUt'^^i?^. 

1 - (fh7tFnt°77-4-{^f/l') -4- [2- (3, 3, 5, 5 — 
T Y^tf-Asi/px*^**-^— 1 — ^^~7Kl t?xi^^>\ 

4- [4— (4 -7°o tVW^7^y- 1 — AO -3- (3, 3, 5, 5 — f 
h7^f;^ a ^eiJ-— l — 7x=^] •^-/W/Ky^ 

25 1 _{4_[2— (4, 4 — v^vW>;7 n^^rl*-— 1 — — 4— ^e/Vofc 
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l-^Dk°;l'-4- [2- (3, 3, 5, 5 — y" h7^f^ n^^vyU) 7 

[4- (4-;* f=¥v't°^<y v^- 1 — -2- (3, 3 

1— 7^VU-4 — [2— (3, 5 — xS^^/lsi/i? v^^ri/M 7x=^] 

! — [2— (4, 4 — v^^/l'v'^ n^^v'/P) ^^—yl/] -4- (rh7t K 

4 _ [ 4 _ (4_-/^ /l ,t 0 -<^ v 5 ^- 1 --f/t') -3- (3, 3, 5, 5 — T V 

y ^ =f-;VZ/>7 xi^^r^r— 1 — ;V) -7 ^=-;V\ ^jVfc V >\ 

4 — [4 - (4-7*^^7^-1 — f/t-0 -3- (3, 3, 5, 5 — =T b 

1 - [4 - (4 h=ar^t°^y v 5 ^- 1 — -2- (3, 3, 5, 5 —T 

t^/lsi/? v^-^^M 7 sl—sI'] -4-7°nt>t s ^7v ! ^ 
i/^ - 4 - [4- (4 -7*f/H^^7 5?^- 1 ~-T^) -3- (4, 4-v^^ 

/v^^n^^v'/^) 7x=^] —2, e-^fA^A^yy, 

4 _ { 4 _ ( 4 _ ^i^ynf^^i?^— 1 --i/V) — 3-^fc°n [2. 5] ^ 
$ — 6 — -f /I/7 3i=/W ^E/l'/fry^s 

1- [3-77^1=2-2- (3, 3, 5, 5 - T h 7 ^ f ^v'^ o ^^f - 1 - 
^c^/U) :7^~^] - 4-7°P tVl-f^v^. 

x n7 "n \fjV^^-;U- A- [2- (3, 3, 5, 5-7h7^f^o 

^=¥iX/l-) 7^— /l/] - 1 , 2 , 3 , 6 -7=" b 7 t Kp tf U 
l-y^/U- 4- {2- (3, 3, 4, 4-7 b7^f^P^^) 7^ 

1—7^-/1/— 4— [2— (4, 4 — v 5 ^ *f-As 9 s9 v^-*ci/;U) —4— (4 — ^ b 
dr^t'^y v>7- 1 -H'/^) 7^~/P] bT^9^^N 
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1 -^T^-jV- 4 - [2— (3, 3, 5, 5 —T h7>f^ o^drf-- 1 — rr. 

! - n^u tVl^ 9vU— 4 — [2— (3, 3, 5, 5-f b7^f/^^n 
-^f- — 1 -zc^yl^) ^m^/l'] fc^^v 5 ^ 
5 1— {4— [2— (3, 3, 5, 5-X h^^^^v-^ u-^MJ— 1 

fc°-<7v^- 1 --f/W y^>--2-^"^ N 
1- (2-^ h^S^n^A-) -4- [2- (3, 3, 5, 5-rh7^f/^ 
tn^^-f-— l — jn-yU) Z7 ^=-jW] fc'^yv^ 
1— {4 — [2— (3, 3, 5, 5 — T h7^f^ n^df^U) 
10 h^^v 5 ^- 1 ->f/W ZfZls- 2 -^V, 

1- (2-^ h^iX^^^) -4- [2- (3, 3, 5, 5-fb7^f/W 
n^drvvU-) ^^^yl^] f-^v^ 

4— [4- (4-7*f^t°^7^X- 1 — -fA") —5- (4, 4-v^9v^v-^ 
p^^vvl^) — 2— p< b drv^^^/i/] — ^/V/JsJJ^ 
15 1 --f^-jV- 4 - (2-^t°n [4. 5] 7=^-8-^/1^^31=^) fc 0 ^^ 
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